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The Sword of Peace 


By 





HERBERT KAUFMAN 


KRE PAPER CHAINS CAN NEVER BIND THE WORLD TO 
PEACE! Steel will slake its thirst as long as men itch for power 
and force advises opportunity. 

National necessity, international jealousy and racial ambitions will be served 
regardless of agreements. 

The struggle for markets is the first skirmish of conquest. ‘Trade fights 
witha calculation sheet, then powder and ball. Wherever commerce crosses 
a frontier, regiments wait to follow. The wars of business and the business 
of war are inspired by the same motive — the aggrandizement or defense of 
power. 

Might and Must eternally write red history. 

We are now universal providers; our ships are headed toward every port, 
and wherever American wares are sold, America’s strength will some day be 
challenged. We shall have tranquil dealings just as long as we are able to 
enforce tranquillity. Ruthless and rowdy states will respect our determi- 
nation to evade difficulty only as far as they may expect reprisal for 
violating our rights. 

If we insist upon living pacifically, we must be ready to discourage affront. 
In this sudden, resourceful century, it is impossible to predict when and 
from what quarter the next hostile will strike. We could once measure the 
human content of a country, count its arsenals, shipyards and barracks and 
fairly estimate its combative quality. 

But to-day when every test-tube nurses a potential devastator and every 
obscure inventor’s laboratory possibly houses a resistless engine of holocaust, 
we dare take nothing for granted. 

We are no longer safe within walls or behind fleets. Caution screams at 
us ceaselessly to search imagination for stronger weapons than others can 
bring to bear against us. 

Years soon forget theirscars. Coming generations will recompose present 
alliances. Shishak and Xerxes and Alexander and Bonaparte and the Hun 
shall rise again from the dust to foray and plunder. Hate and greed and 


fanaticism and autocracy will have their grudge. 


The nations that can rely upon their arms can alone rely upon their 


treaties. Peace must wear a longer sword than war. 








General Charbonnier’s Ideas on 
Ordnance Development 


HE FRENCH GOVERNMENT has recently sent to the 
i United States a joint commission of notable and high- 

ranking officers of the French Army and Navy who are, 
for the most part, specialists in ordnance, and who have been 
keenly interested in visiting the ordnance activities and estab- 
lishments of the United States Army and Navy. 

Near the end of the stay in this country of our guests from 
the French services, a dinner was given to the French Mission, 
in Washington, by representatives of the United States Army 
and Navy, presided over by the Secretary of the Navy. On 
this occasion General Charbonnier, whose reputation as a bal- 
listician and ordnance expert is world-wide, addressed the gather- 
ing in English, emphasizing some phases of ordnance problems 
which were near to his own heart. The “Journal of the United 
States Artillery” summarizes the more salient points in General 
Charbonnier’s conception of the present-day significance of the 
whole ordnance problem, as follows: 

“Peace is such a valuable commodity that we should be will- 
ing to pay a high premium to assure ourselves of its continu- 
ance, and we of the Ordnance make up a no mean part of such 
an insurance. Napoleon said: ‘Artillery has been and always 
will be the determining factor of armies and peoples.’ The war 
through which we have just passed proves that this dictum holds 
good under even the most modern conditions. 

“Ordnance has a bearing on the temper of a people in peace 
It is not only when guns go into action at 
The principal fact of their 
Arsenals always 


as well as in war. 
the front that they have their effect. 
existence is in itself a determining factor. 
prepared to run to the full capacity, matériel at all times devel- 
oping alongside with the latest progress, of science, technique 
and industry, factories ready to furnish products by the whole- 
sale at a word of command, all these constitute the most effec- 
tive safeguards for nations like our own, against treacherous 
peoples still tempted by diabolical plans for world destruction 
and domination. 

“It is for these reasons that questions of Ordnance are now 
occupying the center of attention of the various nations, not 
only with the intention of producing weapons already in surplus, 
but with the object of finding what in the future is the best 
way to organize the Ordnance Service, so as to allow it always 
to be in a position in the Army to discharge its important duties 
in the most effective manner.” 

The importance of this lesson and its doctrine are apparent to 
the members of the American Army and Navy, but it is to be 
feared that, without continued emphasis brought to bear from 
every legitimate direction, its significance will be lost to those 
by whom the lessons of the World War should be most analyti- 
cally scrutinized, namely, the great body of the American people 
and their governmental representatives. In addition the 
bulwark of a sound military and naval organization and policy, 
the defense of the republic should also be buttressed by a poten- 
tial strength in available ordnance matériel and a program by 
which manufacturing facilities are known to be 
immediate shift to ordnance production on a grand scale, when- 


to 


ready for 
ever required. 

General Charbonnier drew the 
lessons of the World War as they affected the relations of artil- 
These lessons may be termed, 


two conclusions regarding 


lery and ordnance functions. 


artillerists and combatant artillerists; while his second concla 
sion is that distinctions between different classes of artillery are 
no longer justified. In General Charbonnier’s own words, his 
conclusions are expressed as follows: 

“It is impossible for one man to be trained in and to embrace 
That is to say, we must 
We 
were forced to create, during the war, a Ministry of Armament 


and it was the duty of the Ministry to con- 


everything necessary to make war. 
allow the two sciences, military and technical, to specialize. 


with this in view, 


ceive, plan, experiment with and manufacture all ordnance ma 
tériel. 

“It is possible that this organization will replace our former 
one under our new army organization. Technical artillerymen 
are a separately organized corps and distinct from combatant 
artillerymen. They are recruited and formed in our Ecole 
Polytechnique, the training school of our government engineers: 
study engineering there in all its branches, and afterwards 


specializing in the study of theory and construction of arms and 


ammunition. By a technical separation, do not think I mean 


a reciprocal ignorance and water-tight compartment system. 


Co-operation is absolutely essential. 


“These Ordnance Officers make certain a permanent liaison 


between artillery and its kindred collaborators, science and 
industry. 
“On these two artillery depends for its development. This 


system of separating the two elements, technical and combatant, 
has also been tried out in the naval artillery organization, and 
I feel that its record has fully justified its existence. 

“The second principle which the war brought to light was the 
complete destruction of all distinction (previously scholastically 
established and especially hallowed) between different types 
and kinds of artillery. The field, mountain, colonial, coast and 
navy artillery, and guns of any kind, caliber, power and nomen 
clature, found themselves automatically turned toward the east, 
to be trained on a common enemy, and if the enemy had come 
by sea, all these guns would have concentrated their fire to 
defend our coast. 

“Unity of effort during war, unity of tactical operation on one 
hand, and on the other, the absolute identity of scientific and 
technical principles, of conception and construction, point to the 
conclusion that in the domain of Ordnance any such distinctions 
The province of Ordnance begins with the 


are purely a fallacy. 
The science and 


revolver and ends with the largest caliber gun. 
technique of artillery are one and the same, and we see that 
the large private firms, Bethlehem, Armstrong, Creusot, Krupp, 
have for all artillery, field, coast, siege and navy, but one tech 
nical organization. 

“We French will naturally tend to go to the extreme in this 
direction. Many among the most far-sighted of our men see 
the best solution by a single Ordnance Corps to supply all arms 
and munitions for all combatants.” 

Still another interesting suggestion 
Charbonnier is the project which he is attempting to foster, 0! 
establishing a great scientific artillery journal for all the Allied 
Nations in the World War; this journal to reflect the progress 
in naval and land artillery of each of these nations for mutual 


This project is almost monumental in its scope, 
the 


advanced by General 


benefit of all. 


and coming from so distinguished a source is worthy of 


serious consideration of every Coast Artillery Officer. 


*Reprinted, by permission, from the “Journal of the United States Artillery.” 
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The Manufacturer: A Joint Trustee 
of the Ordnance Problem 


as: Ge 


Charter 


the world in August 


yAY 
4 
44 


of 1914 there was probably not in any coun- 


war burst upon 
try an adequate conception of the enormous 


quantities of guns, powder, projectiles and other 


munitions which would be needed to ‘maintain the 
armies in the field. As 

the war progressed one 

of its outstanding fea 
tures was the develop 
ment of mechanical ap 
and 


pliances for war 


their increasing use as 
the war proceeded, This 
put upon the industries 
of the various countries 
engaged a constantly in 
creasing load, and in the 


end we saw practically 
all of the activities and 
resources of the belliger 
ent nations devoted to 


war purposes. In any 
future war between the 
major nations of the 
world if SCCTIUS probable 
that this same condition 
will be repeated. 

The military power of 
# nation depends, there 


fore, not alone upon its 


man power, but also, 
and to an even e@reater 
extent, upon its indus 
trial power. The mili 


lary program, whatever 


its scale, must be considered not alone in 
men, but also and fundamentally, in terms of muni 
Tons, 


duel of 


armed and equipped from government arsenals, but 


War is no longer a professional armies, 
a struggle between nations, with great numbers of the 


civil population drafted into the combat forces and 


Member 





Maj. Gen. C. C. Williams, Chief of Ordnance 


terms of 


WILLIAMS 


A.O.A 


armed on a scale requiring the complete mobilization 
of the Nation’s industry. 

Are we in these post-war days to look alone to the 
military successes which were attained while we neglect 
to consider in retrospection the weaknesses which were 

developed and to so 
profit ly constructive 
criticism oof ourselves 


that these points of 


weakness shall not ap 
pear again? 

Experience has taught 
us that war is no longer 
a struggle between 
armed forces only, but 
a combat between na- 


tions in which success 


is to a large extent 
measured by the ability 
of a nation quickly and 
completely to mobilize 
its industrial resources. 


We 


these 


can profit — by 


vital lessons of 
war only by establishing 
the highest degree of co 
operation between those 
who act in behalf of the 


eovernment and those 


who represent the in 


dustry of the nation. 


There must be no divi 


sion of purpose, but 
such a concentration of 
opinion as will remove 
the causes of weaknesses developed in the past, Such 
a co-operation as will enable in the future a conver 
sion of our industrial activities from a peace to a war 
basis in a minimum of time and with a maximum of 
efficiency. 


The ordnance problem is, indeed, a problem — a 


problem that in the recent war engrossed the atten 
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tion of every phase of scientific research, every appli 
cation of modern engineering and every known indus- 
trial Its solution is a tremendous task and 
one that will require the best thought and energy that 
America can produee. 

The manufacturers of the country ean 
small degree by keeping alive in the industries a knowl- 


edge of the design and produetion of ordnance material. 


process. 


assist in no 


They ean render valuable service also by a thorough eon- 
sideration of the methods heretofore adopted by the gi 
ernment in the procurement of war material. For ex- 
ample, there are many statutory limitations on the con- 
tracting power, which may or may not be advisable restrie- 
tions in time of 


V- 


war. Many different forms of contracts, 
with varying provisions, were issued during the war, and 
there may well be a question as to the extent to which stan- 
dardization would be desirable. There is division of thought 
in respect to both fixed price and cost-plus profit contraets 
as applied to the production of the various classes of ord- 
nance material. In the case of the fixed price agreement the 
manufacturer is interested in the provisions covering the as- 
sessment of damages for delayed deliveries, the settlement 
ot labor disputes and the adjustment of the fixed price to 
cover fluctuations in the prices of raw materials and eom- 
ponents. In the cost-plus agreement there may be different 
views in regard to the form of profit. A fixed profit, a per- 
centage profit, or either one combined with a participating 


ARMY ORDNANCE 





th 
standpoint of the government as well as the manufacturer, 


share of savings may be considered advisable from 

The Army Ordnance Association, being an organization ot 
ordnance manufacturers, Regular Army Ordnance officers 
and former Army Ordnance officers, is ideally fitted to eon 
sider questions of the nature indieated. Such constructive 
work as this when done by an organization thoroughly rep 
resentative of American industry would be a big step for 
ward in the solution of the ordnance problem. 

The part of those in the government service is to keep al 
ways alive an interest and knowledge of the scientifie, en 
gineering and industrial processes incident to the manu 
facture of weapons of war. Orders for ordnance material 
should, as far as practicable, be placed with private con 
cerns so that the engineering staffs and workmen of these 
concerns may be skilled in the design and produetion of war 
munitions. Intimate relations must be established with en 
gineering societies and ordnance problems discussed in the 
technical meetings of those societies. Progress is being 
made along these lines, as recent meetings of the Society of 
Automotive Engineers have demonstrated that the manu 
facturers and representatives of the government ean effec 
tively co-operate with splendid results. 

To- summarize the responsibility for the solution of the 
ordnance problem rests not alone upon the nation but upon 
the nation’s industries as well, and it is only by most effee 


tive co-operation that we can hope to attain adequate results 


Investigations Recently Completed at the 


Bureau of 


The Metallurgical Division of the Bureau of Standards 
has recently investigated the effect of various heat treat- 
ments upon high chromium steel. 
the heat treatment of 
usually produce changes in its physical properties. 


This is of interest, inas- 


much as variations in any steel 
Results 
so far obtained from this investigation may be summarized 
as follows: In the ease of samples of high chromium steel of 
the following analysis, C .29 per cent, Mn .38 per cent, Si 
0 per cent, Cr 13.2 per cent quenched in oil from various 
temperatures, it has been shown 

(a) That hardness as measured by the Brinell machine 
and Shore seeleroscope increases with increasing quenching 
temperature until a temperature of about 1,066 degrees C. 
The 


hardness is generally obtained by quenching from this tem- 


(1,950 degrees IF.) is reached. maximum range of 
perature up to the highest heat used, but in some cases this 
hardness actually decreases due to the retention of the solid 
solution. 

(6) That quenching from about 955 degrees C. (1,750 
degrees F.) develops the best combination of strength and 
ductility which is not coincident with range of maximum 
hardness. Quenching from this or lower temperatures does 
not retain all the carbide in solution as is the case in sam- 
ples quenched from considerably higher temperatures, not- 
ably 1,140 to 1,232 degrees C. (2,100 to 2,250 degrees F.). 

(c) That duetility as measured by elongation and redue- 
tion in area is very low in those samples quenched from 
1,010 degrees C. (1,850 degrees F.) or above. Tempering 
for a short time at temperatures up to about 427 degrees 


C. (800 degrees I.) of samples which have been previously 
1,149 degrees C. 
(1,750 and 2,100 degrees EF.) deereases brittleness. 


quenched from above 955 degrees and 
How 





Standards 


ever, the duetility is increased to a greater extent in those 
samples quenched from 955 degrees C. (1,750 degrees F.) 
than those quenched from the higher temperatures. Tem 
(S00 degrees F.) 
decreases strength values and hardness which is, of course, 


In 


persist 


pering above 427 degrees C. markedly 


accompanied by greatly increased «duetility. general, 


the structure of the hardened steel tends to even 
when tempered for a short period of time at temperatures 
comparatively close to the lower critieal range, the char 
acteristics depending upon the quenching temperature used 
The most rapid change in tensile properties and hardness 
oceurs in tempering between about 427 degrees C. and 53s 


degrees C. (800 and 1,000 dewrees F.). 


Tensile Prope rlies of Boiler Plate at 


lures. 


Elevated 


T'¢ mt pie ra 


The very complete equipment of the Bureau of Standard 
for studying the working of metals has enabled it to earry 
the effeet of 
about 300 deevrees C., 


on an extensive series of tests to determine 
rolling boiler plate at a blue heat, /. e., 
blue-work on its tensile 
The this 


investigation are of great interest to all the users of this 


and also to determine the effect of 


properties at normal temperatures. results of 
¢lass of material and but little data have previously been 
available on the subject. Very interesting special appara 
tus has been constructed for the determination of the effect 
of the rate of loading on the elastie limit at elevated tem 
peratures. This necessitates the use of a motion-picture 
camera for making continuous records of the readings of 
the dials showing the amount of the loads as well as the 
elongations. Several runs have been made and improve 
ments incorporated where these appear to be warranted. 


Continued on pa 











Amortization: Special War Facilities 


By 


LESTER W. BLYTH 


Charter Member A. O. A 


[In describing the uncertain conditions in regard to the cost of labor and material which prevailed in the spring of 1917, General Crozier, in 
Ordnance and the World War,” states 

“Nobody could tell from week to week what the prices of commodities were going to be, and nobody could say what changes were going to take 
place in the labor market All kinds of prices were rising rapidly. It was extremely difficult for private manufacturers to take contracts 

at fixed prices for such articles as guns, carriages er ammunition, and it would generally have been useless to ask them to do so, and 
take the risk of an underestimate through changing conditions, because the transactions were so large they would have been unable to 
carry the resulting loss and could not have completed their contracts. The only practicable method, in many cases, was to have the manu 
facturer do the work and charge to the Government the actual cost-plus a sum as compensation for the services of himself and his establish 
ment; which sum was sometimes agreed upon as a percentage of the cost, and sometimes was made a fixed amount per article in manufacture 

“This method of contracting, commonly called the ‘cost-plus method,’ required the Ordnance Department to go into the works of manufacturers 
and supervise effectively the process of keeping account of the cost of work done for the Government, which had never before been done 


ind necessitated the establishment in the office of the Chief of Ordnance of a Cost Accounting Section as a part of the Finance Division Mr 
Lester W. Blyth, a member of the accounting firm of Messrs. Ernst & Ernst, of Cleveland, Ohio, was invited to accept a commission in the 
Ordnance Department, and was placed at the head of the new section, which he organized and carried through the war. The section em 


ployed and trained some 1,200 accountants during the war, and its personnel reached the number of 13 officers, 58 enlisted men and 1,990 


civilians.” 

The total value of the transactions for which an accounting was rendered to the Government under Colonel Blyth’s supervision reached several 
billions of dollars In the suecessful accomplishment of this tremendous task, Colonel Blyth evidenced a profound knowledge of accounting 
rinciples as well as the organizing and executive ability necessary to put them into practice In this uncertain era of readjustment of 
plant values for purposes of Federal taxation his timely article is of immediate interest and may easily be of very practical benefit to every 


American manufacture Ip. | 
HE erroneous opinion seems to prevail in certain erty would have on their working capital, or the result of 
circles that all manufacturers who had contracts borrowing money on a plan other than a more or less 
for supplying the Government with munitions and permanent basis for financing plant expansion. 
other commodities during the war were the favorites of The additional facilities required incidental to the ful- 


fortune; in other words, fillment of a war contract 


profits were imposed upon were hastily and, therefore, 


them whether they willed not economically planned in 


them or not, many instances and were 
While many manufactur earried to completion with 


ers are and should be better out that regard to expense 


situated financially now, or cost that would ordinar 


than before the war, there ily be taken into considera 
are many, however, who tion under the usual busi- 


find themselves to-day con- ness conditions, Time was 


fronted with the problem emphasized as the essence 
of seeuring sufficient. busi- in the fulfillment of war 
ness to maintain in profit- contracts, and consequently 


able operation the added the present problem now 


manufacturing facilities contronting manufacturers 
made necessary in the exe- is that of value in use of 
cution of their war orders. the added facilities, and 
It is true that many cor- particularly in such cases 
porations aetually made where the manufacturer has 
more gross profits during not been compensated there 
the war period than in any for in his profits from the 
similar period of time be- business for which the add 
fore. The operation of the ed facilities were acquired. 
Kxeess Profits Taxes, how Considered in the aggre 
ever, reduced the final prof- gate, there exists an enor 
its and depleted cash bal- mous investment in surplus 
anees very materially, and property in the — several 
the investment required in thousand industrial plants 
new plant and equipment which were engaged in the 


quickly absorbed the bai manufacture of war prod 


anee of eash that would or ucts throughout the United 


dinarily have been dis States. Buildings, machin 





bursed. Lt. Col. Lester W. Blyth ery, tools and equipment 
One ol the pits into Resident Partner, Ernst & Ernst, Cleveland, Ohio were added to provide man 


which many econeerns have ufacturing facilities and 
fallen during the war period is that of overexpansion; in meet an imperative demand for greater increased produce 
other words, the impairment of the quick assets of the tion. Consequently, there is not only a surplus capacity, 
business for the building up of plant and equipment. but also facilities which represent an investment out of 
Many executives have underestimated the effect that the proportion to normal earning power. 

withdrawal of cash for the purpose of building up prop The term “Amortization,” as applied in the title of this 
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paper, covers the general problem of writing off the sur 
plus investment to the end that industry may not be bur- 
dened with the necessity of forcing the extra earning power 
out of a peace market. Had the war continued a number 
of months, the greater part of these special facilities would 
have been paid for out of profits, either direetly or indi- 
rectly. These profits, resulting from sales to our own 
and other governments financed by bond issues, would 
clearly have been part of the war cost and consequently 
investment in special war facilities would have been ab- 
sorbed as part of the total cost of. the war. The fact that 
the war terminated before this absorption occurred renders 
it not less a part of the war cost. Paying for this part 
of the cost, however, is no longer possible through war 
profits or by a direet government bond issue, but will be 
reflected in higher prices of commodities in order that there 
may be a fair return upon the increased investment in the 
war facilities unless absorption of this investment is pro 
vided for in some other manner. 

Government assistance has been>savailable through three 
channeis: 

1. Allowance as an element of cost, during the progress 
of a war contract of the expenditures for war plant and 
machinery. 

2. Cash payments’ by the War, Navy and other Govern- 
ment departments in settlement of elaims arising out of 
canceled or reduced contraets. 

3. Income tax deductions—in which the Treasury Depart- 
ment recognized that a surplus capacity in plant, machin- 
ery and equipment exists and allows the loss arising there- 
from to be written off as a loss and taken as a deduction 
from taxable ineome. 

By way of illustration of the effect of the first form of 
relief, assume a war contract for shells is seeured by A. & 
Co., amounting to $750,000.00. A. & Co. proceeds to 
construct a plant for machining, heat treating, ete., and 
purchases lathes and other machinery specially designed 
for shell-making operauions at a total cost of $200,000. 
Assuming a salvage value of $50,000 for these special war 
facilities there would remain $150,000 to be derived from 
the shell profits. The price quoted for the shells covered 
a reasonable protit plus this $150,000. Then 20 per cent 
of the $750,000 represents amortization, and when the 
first $100,000 payment is made by the Government on de- 
livery of the first consignment of shells under the contract, 
$20,000 of it is set up in a fund or account representing a 
return of capital investment, and so on until the contract 
is completed and the full $150,000 is received. 

The second form of relief mentioned; 7. e., a cash payment 
in settlement of a claim arising from contract cancellation 
or reduction, usually recognizes the loss arising from an 
investment in special facilities. 

In the ease of A. & Co. above, if only $20,000 worth of 
shells had been completed at the date of the armistice sig- 
nature, and it is assumed that the balanee of the contract 
was eaneelled, the claim for loss of investment might be 
presented as follows: 
war facilities _ $200,000.00 


Cost of special 


50,000.00 


Silvage value 


Loss $150,000.00 


Sales on contract $20,000.00 


20 per cent amortization 4,000.00 4,000.00 


not recovered $146,000.00 


Claim for loss 


In the ease of B. & Co., who built a $200,000 plant, which 


was completed about November 1, 1918, for the purpose 
of fulfilling certain war contracts and who were not yet 
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in production, there would be a loss of $150,000 assuming 
conditions the same. 

A great variety of conditions and circumstances apply 
ing to war contracts existed at the close of the war. Such 
factors as the quantity of work in process, special materia! 
on hand, probable peace demand for the product, utility o! 
plant and machinery for other kinds of manufacture, ete., 
had to be taken into consideration in finding equitable ad 
justments. The writing down of the investment in special! 
war facilities always enters the situation and is an economic 
necessity. 

The third 
to the amortization write-off through the medium of the 
These laws recognize the fact that in 


form ot relief hereinbefore mentioned refers 


income tax laws. 
vestment losses have resulted from the surplus quantit) 
account of their 
The framers 
ot the income and exeess profits tax laws and regulations 


nature of facilities on 


diminished value, utility, or earning 


or special war 


| mower, 


were confronted with a greater problem than that 
departments. It 


sented to contraeting Wits 


necessary to fit the regulations to the entire field of indus 


government 


try, including those who had indireet contracts or no wai 
contraets whatever. Consequently the application is very 


broad and ineludes all coneerns manufacturing “articles 
contributing to the prosecution of the present war.” 

An enormous demand for products of nearly all classes 
stimulated plant additions in 1917, 1918 and the early part 
of 1919 which, with the cessation of the war, have become 
or are becoming an exeess and represent in part investment 
losses. These losses are charged against capital investment, 
and as such must be shown as deductions from income. 

An illustration will show to what extent the income tax 
Assume the C. 
expended for buildings, machinery and equipment during 
the period April 6, 1917, to Deeember 31, 1918, the sum 


of $120,000, and that this property is now entirely aban 


laws provide reeovery of loss. Compan) 


doned : 
Cost of facilities $120,000.00 
Salvage sO coon oo 
Deduction from income as amortization $100,000.00 


The invested eapital of the C. Company for 1919 is, say 
$2,000,000, and its taxable income $1,100,000 without any 
The in 
When the 


legal deduction for amortization is made, the tax will be 


deduction having been made for amortization. 


come and exeess profits tax paid is $763,248. 


computed on an income of $1,000,000 and will amount to 
$680,848. 
$82,400 less by reason of the amortization allowance. 


The eash expenditure for taxes is, therefore, 


The result may then be stated as follows: 


Cost of facilities $120,000.00 
Salvage 20 000.00 

Loss SLOOL,000 00 
Recovered by tax saving 82 400.00 


Loss still unrecovered £17.600.00 


The ease of the C. 
concern that had war eontracts or one which manufactured 
the 
Assume now that it had certain war eontraets, that 


Company is general and might be a 
articles “contributing to the prosecution of present 
war.” 
there were cancellations and that after final reviews of the 
ease the War Department in settlement pays $50,000° in 
the year 1920. 

Under the regulations of the Treasury Department this 
payment may not be treated as a reduetion of the invest 
ment in plant and equipment but must he considered as 














additional income subject to ineome and exeess profits 
taxes. In most eases this $50,000 would be considered 
by the department as being 1918 income, necessitating the 
filing of an amended tax return for that year. 

li is at this point that the reeovery of the loss sustained 
is eveatly affeeted by the manner in whieh it is to be treated 
in the computation of income and excess profits taxes. The 
following illustrations evidence the importance of seeuring 
from the Treasury Department an adequate allowance for 


the loss arising from investment in war facilities. 


I] Loss 
Tax Tax Unre 
Amount. Increase Decrease covered 
N oss, $LO0,000 
Received from contracting department $50,000 $41,200 
Deduction from = income allowed = by 
lreasury Department 100,000 P82, 400 
$41.200 $82,400 $8,800 
ll. 
Received from contracting department $ 100,04 $82,400 
Deduction from income illowed = by 
Treasury Department bao.ao0 $RS2,400 
2° 400 $82.40 
Hil 
Received from contracting department $LOO,Q000 Fs2,400 
Deduction trom neome illowed = by 
Treasury Department »O.000 $41 
$82 400 $41,200 $41,200 


In the first illustration the C. Company has been allowed 
$50,000 by the contract department, but after dedueting 
income and exeess profits tax there remains but $8,800 to be 
applied against the loss of $100,000. The Treasury De 
partment having permitted the deduction of the entire loss 
of $100,000 has by so doing permitted a saving in income 


Investigations Recently Completed at the Bureau of 
Standards 
Continued from page $4 

The results thus far obtained show interesting changes 
aubeve and below a blue heat, but sufficient check runs have 
not been made to warrant a statement at the present time. 
Low temperature annealing of blue-worked plate does not 
produce as decided an inerease in proportional limit when the 
annealing is carried out in the blue range as does cold rolling. 

Investigation of Bearing Metals. 

It is, of course, well known that the physical properties 
of babbitt and other bearing metals change with changes 
in temperature, but no very definite information has pre 
viously been available on this Important subject. In ¢o 
operation with the Society of Automotive Engineers and 
with the object of aiding this association in drawing up 
specifieations, the Bureau of Standards has condueted a 
series of tests upon babbitt metals at elevated temperatures 
As was expected, the yield point and ultimate strength de- 
creased rapidly with increase in temperature. It would 
appear that babbitts containing lead lose their strength 
more rapidly than those with a tin base. In order to study 
the effeet of small quantities of lead on the physical prop- 
erties of high-grade, tin-base babbitt, varying percentages 
of lead have been added to a metal made in aecordance with 
Specification No. 2 of the American Society for Testing 
Materials, and the physical properties of the various com- 
hinations thus seeured will be studied, both at ordinary and 
elevated temperatures. A thermostatically controlled oil 
hath has been construeted for annealing specimens over 
long periods of time in order to determine the effect upon 
the mechanical properties of the babbitts. 


Development of Remote Reading and Recording Eleetrical 
Strain Gages. 


Instruments have long been available for application to 


AMORTIZATION: SPECIAL WAR FACILITIES. 


and excess profits taxes of $82,400, reducing the loss to 
$8,800 which remains unrecovered. 

In the second illustration the C. Company has been re 
imbursed in full by the contracting department, but after 
paying taxes on this amount is left but $17,600 to be ap 
plied against the loss of $100,000. This apparent loss of 
$82,400 is offset in its entirety, however, by reason of the 
allowanee by the Treasury Department of a deduction of 
$100,000 on account of this loss. 

In the third illustration the C. Company, while having 
received from the contracting department full reimburse 
ment for its loss, has been allowed a deduction of only 
$50,000 in computing its income subject to income and 
exeess profits taxes. Notwithstanding reimbursement in 
ull by the contracting department, the C. Company has 
only recovered $58,000 of its loss amounting to $100,000. 

It is evident that whenever such a settlement is made, 
under existing ineome tax regulations, it amounts to a 
payment by the War Department to the Treasury Depart 
ment of the greater part of the allowance made to the tax 
payer unless a corresponding income tax deduction for 
amortization is allowed by the Bureau of Internal Revenue. 

The importance of securing an adequate allowance for 
auimortization from the Bureau of Internal Revenue can not 
he too greatly emphasized, as it will be noted from the 
foregoing illustration that, in the absence of a correspond 
ing allowanee by the Bureau of Internal Revenue, of the 
$100,000 recovered from the contracting department, $82, 
100 must be returned to the Treasury of the United States 
and only $17,600 may be applied by the taxpayer as a 


deduetion of his loss. 


structural elements to indicate the steady stress eaused by 
dead loads on the structure, but until recently no great 
progress has been made toward rendering these instruments 
recording. Quite recently the Bureau of Standards has 
commenced an investigation of this subjeet with the objeet 
of developing remote-recording instruments for this pur 
pose. Recently two recording strain gages have been de 
veloped elsewhere, but both of these are subject to the dis 
advantage that the whole of the apparatus must be mounted 
direetly on the element under test, thus making it praeti 
cally impossible to use them on any members not readily 
accessible. So far as the Bureau is aware, its work in the 
development of an improvement over the above-mentioned 
gages has been of a strictly pioneer character. It has 
sought to construct extensometers which shall be remote 


reading and remote-reeording, so that comparatively small 


parts only have to be placed on the structural members 
under observation, the bulk of the equipment being located 
at some more convenient and accessible point. It has also 
endeavored to make an instrument eapable of recording the 
transient stresses due to live loads. An ineidental object 
has been the measurement of initial stresses due to the 
weight of the strueture itself. A number of different physi- 
cal principles have been studied with a view to their use in 
the construction of gages. The instruments .on which more 
or less experimental work has been done include contaet 
resistance devices, split-core transformers, capillary tube 
instruments, a vibration type of instrument and a bismuth 
wire instrument. Very promising results have been ob 
tained, and some instruments are now being given a prac 
tieal trial, although much development work remains to be 
done. The field of usefulness for apparatus of this type 
on bridge members and structures of many kinds is very 
ereat, and it is highly desirable that these investigations be 
carried on until the apparatus ean be made available fo 


the wide variety of uses to which it is adapted. 
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- M. V. Projectile Max.range Type of Elevation. Wt. Ibs Desnininne’ Stat 
1. Animal or tractor /S wt., Ibs, yards carriage, Degrees Limbered — sion 
drawn, 
A. Divisional— | ; 
75-mm, gun »175 15 15,000 Split trail 7%-80 80 1500 Horse or tractor Under manufactur 
‘ Single trail | 7%-45 LO 3,700 Horse or tractor Under manufacture 
105-mm. howitzer 1,500 33 12,000 Split trail 7%-80 30 1.500 Horse or tractor Under manufacture 
Single trail 71%-45 8 Horse or tractor Under manufactu 
Bb. Corps ” 
$.7-in. gun 2 560 50) 22 000 Split trail “ 65 60 14,500 Tractor Under manufactu 
155-mm. howitzer 1,850 95 16,000 Split trail 0 65 60 14.500 Tractor Under manufacture 
C. Army 
155-mm, gun 2 S00 5 26,000 Split trail 0 65 60 8.000 Tractor Under manufacture 
8-in. howitzer 1,950 200 18,000 Split trail 0 65 60 28,000 Tractor Under manufact 
D. Of greater power 
S-in. gun eaitell Studies pending 
24U0-mm, howitzer. 
Firing 
k. Pack artillery— position 
75-mm. howitzer 900 15 6,540 Single trail 10 15 5 850 t packs on mules’) Under manufactu J 
F. Infantry artillery Demountabk 
1.8-in howitzer — 1,450 3 and 6 Single trail 10 70 6 275 Man-drawn or Under manutact 
G. Trench artillery Demountabl packed 
155-mm,. mortar 750 50 $000 Platform 10 65 a0) 1.800 Horse ortr’ct’rs Under manutactur ’ 
2. Self-propelled mounts. Caliber and type a Mae Horsepower a ray Meo Status 
A. Divisional 
S. P. caterpillar, Mark VII gun 10.000 60 12 lested and one i | 
S. P. caterpillar, Mark VI 75-mm,. gun. for service test 
105-mm. howitzer 13,000 60 15 Under construction 
S. P. wheeled caterpillar, Chris 75-mm, gun, 
tie type. 105-mm, howitzer 12,000 81) 15 Under construction 
B. Corps 
S. P. caterpillar, Mark X 1.7-in. gun. 
155-mm, howitzer 25,000 (Cest.) 150 s Under design 
Cc, Army 
S. P. caterpillar, Mark IX 155-mm,. gun. 
S_in. howitzer 15,000 (est aed) . Design under ' 
Ss. P. wheeled caterpillar, Chris 155-mm, G,. P. F 14,000 l rest completed 
tle type. 
S. P. wheeled caterpillar, Mark 155-mm, G,. P. F 67,000 140) 4 Six issued for rvi 
Il. test 
D. Greater power 
S. P. wheeled caterpillar, Mark 240-mm. howitzer Design not commenced ’ 
IX. q 
Kk. Anti-aircraft 
S. P. wheeled caterpillar, Chris 3-in, anti-aircraft No data 10 15 Design under way 4 
tie type. ; 4 
S. P. wheeled caterpillar, Chris $.7-in. anti-aircraft No data 120 15 Design under way q 
tle type. F 
' 
3. Tractors and trailers. Use Horsepower Max. speed, M. P. H Status 
Tractors and trailers smaller than 2% 
tons Various No data No data Experiments to obta 
engineering data Wb 
ing made 7 
2% ton artillery tractor Divisional artillery 60 LL Undergoing test. 
3-ton combination  tractor—power-driven 
wheels Divisional artillery Not determined 15 wheels Studies only 
12 tracks f 
5-ton combination  tractor—power-driven te 
wheels Corps artillery Not determined 15 wheels Studies only 
12 tracks 
10-ton combination tractor—power-driven 
wheels Army artillery Not determined 15 wheels Studies only 
12 tracks 
15-ton artillery tractor Special heavy artillery 150 8 Design completed 
114%-ton combination tractor caisson—pow 
er-driven wheels Ammunition carrier Not determined 15 wheels Not begun 
3-ton combination tractor caisson—power- 12 tracks, , 
driven wheels Ammunition carrier Not determined 15 wheels Not begun 
12 tracks, 
% -ton trailer caisson Ammunition carrier Design under way ’ 
1%-ton trailer caisson Ammunition carrier Design under way 
3-ton trailer caisson Ammunition carrier Design under t) 
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A Challenge 


WILLIAM I. 


Engineers 





to American 


By 


WESTERVEL 


Charter Member A. O. A 


During a great part of the decade prior to the outbreak of the World War, Brig. Gen. W. I. Westervelt, author of the following article 


was detailed for duty in the Ordnance Department, his service at the 


various manufacturing arsenals and the proving ground yielding him an 


allaround experience in the design, test and manufacture of Ordnance, which particularly fitted him for observing the mechanical behavior of 
Ordnance matériel in the field. At the outbreak of war he was serving in the Field Artillery, and left the United States with the first troops 


of that arm destined for service in France. 
organization, equipment and training of artillery. 
When, shortly after the armistice, a Board of Officers was convened 


From then until the end of his service abroad, he was continuously on duty having to do with the 


to make a comprehensive study of the armament, calibers and types of 


uatériel, kinds and proportions of ammunition, and methods of transport of the artillery assigned to a Field Army, and lay down a definite 


program for the future development of our artillery, General Westervelt was honored by being made its President. {fe is, therefore, pre 
eminently qualified to tell of its work in Italy, France and England. 
The Board mct January 12, 1919, at Chaumont, France, and after organization arranged for the accumulation of such artillery data as 
were available in France, visited manufacturing plants and had conferences with the French and American artillery officers It traveled in 


Italy, had conferences with the higher technical and artillery officers, 
uses of artillery at the Italian Great Headquarters. 
in France and at their War Ministry in England. 
rhe Report of the Westervelt Board is no more and no less than a 


and out—a challenge 
purpose of preventing wastage of human life in defense of our country, 
qualified in any way to accept this challenge.—Eb.] 


HE WORLD WAR was over, but all nations were lett 
with age old military problems—still unsolved, but 
suspended until the lessons learned in the greatest 
of all wars could be studied to their full and clear under- 
standing. is well to say, at this time, that the 
gas engine made possible the tank, the airplane and me 


Perhaps 
chanical transport; and that chemistry gave to us, not for 
the first time but in a more perfect form, gas warfare. 

Artillery, as you know, is an auxiliary arm, perhaps the 
most important of such arms, but an auxiliary to the 1 
fantry nevertheless. The fact that all combat agencies, in 
the final analysis, are auxiliaries to our splendid foot- 
troops makes possible a rather simple presentation of the 
military problem. 

If the engineer will start with the hypothesis that a battle 
may be won by infantry alone a beginning in military me- 
chanies will have been made. Let him abandon for the 
moment all consideration of the great auxiliary combat 
arms and let him take no heed of easualties. From the 
point of view of fighting, practically all of the great funda 
mentals enter in considering infantry engagements solely. 
The final contaet—the decisive contaet—the ultimate ad- 
venture, must take place between the men on foot. 

Make a mental picture of infantry! The individual 
himself supports, transports and operates his own weapons; 
he subsists and protects himself; his incidents of battle are 
relatively simple and cover sueh as depend upon the 
mobility, courage and skillfulness of 
the man. It might even interest you to take down your 
old military history and read again the battle of Marathon; 
review the days of uneomplex fighting before science con 


strength, enduranee, 


tributed gun powder and the gas engine. 
Now introduce into your picture of the battle other 
agencies of combat. T want vou to see that the introduce 


tion of machine guns, eannon, gas, tanks, and so on, are 

for the ultimate purpose of saving your infantry—new 

agencies whose essential purpose is an eeonomical one. 
EKeonomy is a magie word for the engineer. 


We want to economize in the use of our infantryman. 





to design, develop and produce new and heretofore almost entirely unconsidered types of war 


Visited manufacturing plants and had conferences on types and technical 
Similar opportunities were afforded the Board by the British at their Great Headquarters 


call to arms of every engineer in the United States, both in the service 


matériel for the ultimai 
It should appeal to the heart and brain of every American engines 


We do not want to waste him; we do not even want to use 


him until it is his time to play a culminating part in the 
fight. The infantryman is the man who does the most 
fighting—surely we can keep him from much discomfort 
and great peril before his fight begins. 

Your problem and the problem of all engineers lies in 
the perfection of already existing agencies, and the devising 
of new agencies which, directly or indirectly, prevent un 
necessary wastage in infantrymen. Your efforts should be 
directed toward making his problem of transportation, his 
subsistence and his protection less complex; devising means 


whereby his strength, endurance, mobility, courage and 


skillfulness may be conserved for the final test. This you 
may do direetly by contributing to the perfection of infan- 
try weapons or indirectly by doing your part in bettering 
the mechanisms of the auxiliary combat services 


Visit in Italy 


[ stayed in Italy about three weeks, beginning my very 
pleasant duties with a call on General Claverino—a man 
whose accomplishments are well known to ordnance engi 
neers. My conversations in Rome with General Claverino 
and his staff had to do principally with the technical de 
that is, guns, carriages and ammu- 
the Italian artillery during a 
Caporetto and 


velopment of artillery; 
nition. I had seen much of 
visit I: made to the Italian front just before 
[ was reasonably certain that I could get many important 
suggestions which might lead eventually to improvement 
in our armament. I was particularly interested in an 
infantry-aceompanying cannon which had been designed by 
Colonel Guerritore and which I saw at the Nettuno Prov 
This small cannon fired 
proximately six pounds to a distance of about 2,000 yards. 


ing Ground. projectile of ap 
[It was intended for use against small defended areas, the 
projectile having enough power to put out of action ma 
chine gun nests. Some weapon of this sort is essential, 

it is not always possible to send forward with advancing 
in as. close contact as desirable, cannon of the 
The United States has designed and is now 


infantry, 
division type. 
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huilding one or more types of infantry howitzers with a 
view to comparing their merits at the proving ground and 
in the field. . This is an engineering development which I 
would class as coming quite in line with your problem of 
perfecting already existing agencies and devising new 
agencies which directly or indirectly protect the infantry- 
men. Proteetion in the sense that I am using it should be 
shorn as much as possible from the idea of passivity. 
Many infantrymen are, doubtless, saved for the supreme 
effort of in-fighting by the steel helmet—a light body armor 
would be a most acceptable invention. 
however, are passive—their only functions are to protect. 
An agency is preferred which, while performing useful, 
passive functions, would be at the same time active in the 
fighting sense. Everything that is taken into the fight 
ought to do a bit of fighting. 

General Claverino and his staff, in our discussion of the 
artillery of the future, agreed that we must come to 
weapons of greater range without sacrificing—even inereas- 
ing if possible—our present mobility. The range of all 
artillery cannon must be increased. This applies to the 
light gun and howitzer of the division, the medium gun 
and howitzer of the corps 


Mia ; 
These agencies, 
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greater power and weapons for special use as anti-airera('t 
guns, pack artillery, trench artillery and anti-tank cannon. 
Colonel Guerritore accompanied the Board upon its jour- 
ney to the Headquarters of the Supreme Command, first, 
however, arranging for a visit at Ansaldo in Genoa and 
the Fiat Works in Turin. At Ansaldo I was very much 
interested in a railway gun earriage. This type of carriage, 
although considered before the war in conneetion with 
coast-defense problems, was really developed to its present 
stage during the war. Guns which heretofore had been 
immobilized at fixed fortifications were, largely by virtue 
of necessity, now made mobile. The idea of mobility is not 
new nor has it lost its importance in any respect, but the 
extension of the idea has received a great impulse and is 
now finding its expression in the development of mechanical! 
transport. Of this I shall have more to say. At the Fiat 
Works I was shown an improvement upon our Liberty 
motor—not a tremendous improvement—a reduetion of 50 
pounds in the aggregate weight of the unit or a small frac 

tion in the pounds per horsepower. 
At Padua I met General Badoglio, a former artillery 
man, at present an outstanding figure in the Italian Army. 
General Badoglio confirm 





and the heavy armament 
of the army or the artillery 
reserve. During the war 
the field gun, a type of 
weapon practically stand- 
ard throughout the world, 
had a range of approxi- 
mately 7,500 yards. The 
consensus of modern opin- 
ion—French, Italian, Eng- 
lish and American—is that 
the division cannon, a gun 








ed the Board’s views re 
garding the necessary in 
crease in range of artillery 
weapons and was particu 
larly interested in our pro 
gram of mechanical trans 
port. I think the General 
was a little startled at a 
few of our dreams with re 
gard to the motorizing otf 
practically every combat 
necessity; at any rate he 








approximately of 3-inch 
ealiber and firing a pro- 
jectile from 13 to 18 
pounds in weight, should have a range of not less than 
11,000 yards. In the United States at the present time we 
have set ourselves the task of producing an ideal light field 
weapon of the following specifications: 


“(un Ideal. A gun of about 3-ineh ealiber on a carriage 
permitting a vertical are of fire of from minus 5 degrees 
to plus 80 degrees, and a horizontal are of fire of 360 
degrees; a projectile weighing not over 20 pounds, shrap- 
nel and high-explosive shell of satisfactory man-killing 
characteristics with maximum range of 15,000 yards; fixed 
ammunition; smokeless, flashless propelling charge; time 
fuse for shrapnel; bore safe, super-quick and _ selective 
delay fuses for shell. The high-explosive shell should be 
of one type only. It should be designed for maximum bal- 
listic efficiency and should contain the maximum bursting 
charge compatible with that object. For cheap manufae- 
ture a semi-steel shell may be furnished, provided it has 
the same exterior ballistics as the standard shell. Two pro- 
pelling charges should be furnished, a normal charge for 
about 11,000 yards range and a super-charge for maximum 
range. The proportion should be 90 per cent of the former 
and 10 per cent of the latter. The ballistics of the shell 
and shrapnel should be the same, if practicable; the bal- 
listies of the round of ammunition should be the same 
regardless of the type of fuse used. A maximum rate of 
fire of twenty rounds per minute is deemed sufficient.” 


Similarly, we have specified ideals in the matter of the 
Division Howitzer, Corps’ weapons and in weapons of 





To Accompany a Division. The new 75-mm. gun fires a 15-pound projectile 
nearly 9 miles. A 


made the remark: “You 
Americans are very rich 
and ean probably afford to 
experiment with luxuries.” Upon the question of transport 
the Board wrote, “Mechanical transport is the prime mover 
of the future. It is most important that design, experiment 
and test of self-propelling caterpillar types, also of eater- 
pillar and draw-bar pull, of wheel trailers for long rapid 
hauls, and that development of similar ammunition vehicles 
be vigorously pushed.” The ideal set by the Board is not an 
easy one to reach, and I frequently think of the politely 
amazed look upon the faces of many hardened veterans in 
high places to whom the Board first revealed its*dream of 
complete motorization. 


Mechanical Transport 


The Artillery Brigade of the First Division in the Amer 
ican Expeditionary Forees was well supplied with horses. 
Perhaps this may also be said of two other brigades. 
These two foregoing statements have little effect, however, 
upon the greater truth that the horse situation in France 
was a distressful one. I believe that we must come to 
motorization of praetically every combat necessity; I be 
lieve that the path of the automotive engineer is a thorny 
one—he must be a genius, indeed, to express mechanically 
the ideal; I believe that enough progress has been made 
since the motorization of Capron’s Battery at El Paso in 
1916 up to the present time to justify a fairly optimistic 
point of view for the future. I shall quote in full the 
general discussion of artillery transport contained in the 
report of the Board to which I refer in the first paragraph 
of this article: 
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A CHALLENGE TO AMERICAN ENGINEERS 6] 


“Mechanical transport is in such a state of development 
in this country that there is no need in dwelling upon its 


numerous advantages over animal draft. It is, however, 


pertinent to give a brief outline of the extent of its em- 
ployment by foreign governments, while stating that the 
United States is far in advance of all other world powers 
in respect to self-propelled vehicles applied to artillery 
transport. 

“German.—W heeled tractors of the farm and road repair 
type, with low speed, great power and extreme weight 
for hauling heavy weapons. 

“Wheeled trucks of the two-wheel-drive type with medium 
speed, medium power and normal weight, carrying anti- 
aircraft guns, directly and permanently mounted 
upon the chasis. 

“Ttalian—W heeled trucks, similar to the German 




















as anti-aireraft gun mounts 

“Wheeled tractors of two-wheel-drive type, medium 
power, speed and weight for hauling heavy weapons. 

“British.—Rear-wheel-drive trucks, four-wheel- 
trucks and a limited number of the heaviest Ameri- 
can commercial farm caterpillars for hauling heavy 
weapons. 

“It is noted that these nations con- 
fined themselves, for the most part, to 
wheeled vehicles, which type at once 
limits mechanical artillery transport 
almost entirely to good roads. 

“French—While using four-wheel- 
drive trueks of great power and mobil- 
ity throughout the war the French 
tinally reeognized, during 1917, the ne- 
cessity and advantage of cross-country 
mechanical transport as evidenesd by 
their development of plat- 
form caterpillars for earry- 
ing their 155-millimeter how- 
itzer mounted on its wheeled 


carriage, and for towing ne 
other heavier weapons; of S33¥ 


cargo-earrying caterpillars 
for ammunition and other 
supply purposes, and = of 
self-propelled eaterpillar gun 
mounts for heavier guns. 

“While these nations were employing limited motoriza 
tion, the whole project appealed to them as a thing apart 
from animal transport and apparently, with the possible 
exception of the French, who later realized the great pos 
sibilities of the caterpillar tractor, no idea existed relative 
to replacing animal draft by the motor-driven vehicle; they 
considered each a valuable means of bringing the weapon 
to the proper place at the right time. 

“The United States approached the subjeet of motoriza 
tion from the standpoint of obtaining a better means ot 
transport for its artillery than offered by the draft animal. 
The result has been a mechanism which directly replaces 
the team in draft, giving at the same time a better perform- 
anee, heeause of the faet that while animal transport, espe 
cially with lighter weapons, possesses great mobility, if 
does not possess a sustained or persistent mobility; exhaus- 
tion surely renders it inaetive after a Simited period and 
the time required for reeuperation is fatal, if eoineident 
with a eritical point in the military operation. This ques 
tion of exhaustion of animal transport is best illustrated by 
analyzing the mechanies of the forward push or breaking 
through, which is the objeet sought for in the struggle for 


a uuditary decision. Our offensive military machine must 
be designed not only to fit every phase in the mission of 
breaking through but also to remain intact when the break- 
ing through has been accomplished. 

“In the completest conception of an offensive, the machine 
starts from rest. It is at this time that the offensive mass 
is at its maximum. The preliminaries in an offensive com- 
bat are designed to break down the physical and moral 
resistance of the enemy, the opposing friction, so to speak, 
and to make subsequent progress as economical as possible 
and as rapid as desirable. Motion, or velocity of offensive 
progress, commences when the enemy’s organized resistance 
begins to yield. It is at this time that tae energy—that is, 
the mass movement of the offensive—expresses itself in 
progress toward the desired goal, namely, the break- 
through. 

“In the second phase, we find the machine in motion. It 
is now that the varying rates of speed of the different 
combat agencies begin to impress us most particularly. It 
is now that the time element, more or less inconspicuous in 
the first phase, begins to be a dominating one. It is now 
that transportation—supplies, ammunition, guns, ete.—has 
to move. Infantry will certainly move; 
across country it is the most mobile com 
bat agency. Velocity there will certainly 
be in abundanee as the lighter lines prog- 
ress into the enemy’s country, but mass 
and therefore energy will be lacking un- 
less artillery and supplies keep up. An 
advance goes well enough in the area eov- 
ered by artillery fire. Beyond the action 
of artillery, however, the enemy is un 
hampered in his defensive and ecounter- 
offensive dispositions. The 
mass of the enemy’s resist 
ance inereases to a_ point 
where it is not possible to 
penetrate it with a rapidly 
diminishing offensive mass, 
no matter how high the ve- 
locity of the latter may be. 
The offensive lacks energy 


due to the absence of those 


To Accompany a Division. The new 105-mm. Howitzer fires a 33-pound 
projectile about 7 miles 


agencies which made the 
original advance possible; 
exhaustion exacts its penalty. 

“During the phase of motion the animal is called upon 
for its maximum exertion, while receiving the minimum 
eare. Kxhaustion is the natural result and, therefore, as 
is borne out by the analysis of many experiences of the 
Kuropean war, we may say that against an organized enemy 
a break-through is impossible with animal transport alone. 

“The difference in national ideas of animal and mechanieal 
draft is probably due to the road conditions existing here 
and abroad, the European having at his disposal a vast 
network of excellent roads with speed as the only limita 
tion to the horse, his idea of other transport being a fast 
moving vehicle whose use is merely oceasional; on the other 
hand, the American artilleryman is confronted with roads 
which are little better than the untraveled cross-country. 
The solving of the transport problems has placed us in a 
far better position to meet all warfare conditions than 
other nations, beeause of the fact that we now need not 
eonfine our activities to the highways but have at our dis- 
posal the vast area of untraveled off-the-road terrain, leav- 
ing the roads open for the high-speed motor vehicles of 


the supply departments. 
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“In other words, we had developed the use of man and 
animal power to practically the limit. The use of good 
roads and the use of railroads is well understood, but now 
we are in a way to conquer the broadest field—that is, 
cross-country—by the use of mechanical transport, allow- 
ing the great duty which was placed on good roads and the 
railways as avenues for artillery transport to be handled 
more particularly by cross-country mechanisms.” 

Lessons Learned in France 

Practically all of my service abroad during the World 
War was in Franee, and it was in this splendid country 
that I learned most of the lessons which 
affect my point of view with regard to 
war agencies of the future. Above every- 
thing else I was impressed with the rela- 
tive ease with which an area could be de- 
fended. A few bundles of barbed wire, a 
score or so of machine guns and a handful 
of men made the beginnings of a very serious 
problem for the offense. The offensive solu- 
tion of this problem, in my opinion, must 
come from a development of attack from 
the air, from gas warfare and from the per- 
fection of the tank and mechanical transport 
generally. Without these further develop- 
ments the incidents of an offensive approach 
must be increased, and the resistance of the de- 

































fending area must be reduced before success can 
he purchased with any degree of economy. The 
Air Service will do great things. Its eombat 
power must be strengthened—in the future it 
should be the greatest of the auxiliary arms. 
The Chemieal Warfare Service, now a separate 
arm, acting on its own or with the artillery, 
should be of prime importance in the attacks 
of the future. It is to this 
arm that the infantry must 
look for reduction in its 
wastage. The tank is mo- 
bile, fighting armor, and its 
economical importance ecan- 
not be questioned. What- 
ever is done, even in a 
small way, to improve the 
mechanical details of air 
machines, chemical combat 
necessities and mechanical 
transport will surely make 
the life of the infantryman a happier and a longer one. 
I would say that the above was merely a preface to the 
mechanics of combat. One could easily go further and 
assert that every item of the hardware of war needed in- 
provement. Guns, from the smallest to the largest, ve- 
hicles, projectiles, powder, fuses—I ean think of nothing 
which does not ery out to the engineer for betterment. 
Let us say again: Your problem and the problem of all 
engineers lies in the perfection of already existing agencies 
and the devising of new agencies which directly or indirectly 


To Accompany an Army Corps. 


prevent unnecessary wastage of infantrymen. 

l owe a great deal to General Charbonnier, for it was 
largely through him that the direction of French effort in 
the matter of improving their armament was indicated. 
This brilliant ordnance officer made it possible for a repre- 
sentative of the Chief of Artillery of the American Expe- 
ditionary Forees to analyze and make notes from many 
important projects. The French had already experimented 
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The new 155-mm. Howitzer fires a 
95-pound projectile over 9 miles. 





along the lines of increased range, power and mobility o| 
their artillery weapons and had given us no ineconsiderable 
lesson in the matter of mechanical transport. Much of 
the experience paid for by them was placed freely at our 
disposal, and if the ideals of the Board are some day to 
find mechanical expression, the French Ordnance Engineer 
will have done his bit. 

The breakfast, luncheon and dinner table chatter in the 
Chief of Artillery’s chateau was a tremendous affair. 
Colonel Maitre and his executive assistant, Major Legrand, 
of the Artillery Section of the French Mission, lived with 
us. Each of these officers had served on the firing line 
with great distinction, and were in addition technieally 
trained field artillerymen. Little by little and extending 
over a period of more than a year and a half the needs of 
an ideal artillery were developed. To reply to the Ger- 
man 77 we cheerfully invented a long-range field gun; when 
draft animals were hard to get we dreamed a tractor; glee 
fully as children play with blocks, but seriously as men 
play the game of life, we planned, day by day, the weapons 
we would have in the armies of our command. Always in 
the background, a visionary being, was the engineer, a 
composite of all that is true mechanical genius. It was 
his job to express our ideal; to give us a vehicle for this; 
a gun and ammunition for that; a gas for some critieal 
better better 
scores of things which in future wars may mean a battle 


purpose ; instruments of precision; fuses; 
won instead of a battle lost. 

During the World War our troops were largely equipped 
with weapons developed by the genius of other 
nations. Nearly all our guns came from the 
British and the French. This 
We are not relieved, however, from the duty ol 
further development. We 
to develop our own genius not in 


was necessary. 


owe it to ourselves 
mechanieal 
transport alone, in which the Americans exeel, 
f but in the design, develop 
ment and produetion of all 
weapons of war. To-day is 
the reveille of the American 
, engineer. 

| Two Visits with the British. 
Shortly after landing in 
| Franee, General March, then 
the Artillery 
Division, took 


| commanding 
of the First 
;me with him for an inspee 
;tion of eertain portions of 
the French and British lines. This early in the game we 
were interested in seeing as much as we could of the life 
at the front, and particularly in learning how our allies 
employed their artillery. In the French Fourth Army | 
had a number of interesting conversations with General 
Maleor, Chief of Artillery for General Gouraud. The most 
important point having to do with war material was the 
need for better combination believe it may be 
truly said that the powder time train combination fuse of 
the Frankford Arsenal manufactured in this 
country during the war, was the best of its kind; yet before 
the war the Germans had designed, developed and pro 
duced a mechanical fuse which was superior to the powder 
Upon this subject the Board in its report 
stated: “The development of the mechanical time fuse 
should be actively prosecuted. This: fuse is particularly 
valuable for high-altitude trajectories, but the powder-train 
manufactured must be continued for bulk 


fuses. I] 


type, as 


train type. 


fuse as now 
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To Accompany a Field Army. The New 8-inch Howitzer fires a 200-pound projectile over 10 miles 
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production on account of the almost negligible manutfae 
turing capacity existing or likely to exist for the meechani- 
eal fuse.” 

For an artilleryman the British front was defined by 
the personality of General Birch. Though we poked here 
and there and into many adventures, did Vimy Ridge and 
other classical stunts, the hankering I took with me was to 
get back after I had learned something about the big ad- 
venture and have a talk with General Birch. This pleasure 
was permitted me, for the fine old soldier gave the Board 
several days of his time after the armistice was signed, and 
‘there was time for chatter. 

I earried a very serious mind to General Birch, too 
serious perhaps, as I had been thinking hard about the 
technical development of armament. No weapons had 
sufficient range; no vehicles were sufficiently mobile; no 
fuses sufficiently prompt in their action; no projectiles 
sufficiently powerful. General Birch had thought about all 
these things; unquestionably he, too, hoped for the attain- 
ment of certain mechanical ideals. He gave me the idea, 
however, that should British engineers fail to meet mechan- 
ieal requirements, there was still the British soldier left 
that he—the British soldier—would put range into his guns 
by maneuvering them closer to the enemy’s lines; would 
foree mobility into vehicles not inherently mobile. This 
is a good lesson for the engineer. It means to me that 
no matter how perfect may become the inanimate agencies 
of war, always will they be of a lower grade than the man 
who wants to fight. All but a very few of the simplest 
forms of weapons are absent from the final contact, so, 
after all, the very best the engineer ean do is to give the fight- 
ing man a safe and fairly comfortable trip to the arena. 

In March, 1919, the Board crossed the channel to Eng- 
land. Three weeks were spent in London at the War 
Ministry and in inspecting English munition plants. 
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In the United States. 


For somewhat more than a month, in Washington, the 
Board studied and diseussed the mass of information col- 
leeted in France, Italy and England. During this period 
the Board had the advantage of the advice of the Chief of 
Coast Artillery, Chief of Field Artillery, Chief of Ord- 
nance and the present Chief of the Chemical Warfare 
Service. Shortly after the first meeting of the Board in 
France the Commander-in-Chief of the American Expedi- 
tionary Forees directed a conference with the Board of 
certain officers commanding line troops. Generals Sum- 
merall, McLachlin, Stewart and King, all at the moment 
fresh from the enterprise of fighting the Germans, were 
among the conferees. This meeting in France and our 
contact with the chiefs of services in Washington assured 
the Americanization of the Board’s report. 

The Board’s report, approved by the Chief of Staff of 
the United States Army on May 23, 1919, is, in a nut 
shell, a challenge to American engineers to design, develop 
and produce a new and heretofore almost entirely uneonsid 
ered types of material. For our future wars we 
must have longer range guns, more mobile vehicles, more 
powerful projectiles, better fuses and better powder. With 
these fundamental needs go a number of ineidental needs 
for better instruments of precision and equipment gen 
The perfection of already existing agencies and 
which, directly or indi 


war 


erally. 
the dividing of new 
rectly, prevent unnecessary wastage in infantrymen is no 
inconsiderable or unworthy task. 

The Technical Staff of the Ordnance Department di 
rectly, steel makers, manufacturers of explosives, automo 


agencies 


tive engineers and clock makers have accepted this chal 
lenge. 


The work of the Engineer has begun. 


Modern Paint Spraying Equipment in the 


War 


R. 


and Now 


D. WALTZ" 
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T eould not be claimed that paint and the way in which 
it was applied won the war, but the fact is that these 
two items played no small part in determining its final 

suceesstul outcome. 

There was no end to the amount of painting of every 
kind to be done, and the one big question arising in con- 
nection with army painting was how could this important 
operation be speeded up. It was speed, more speed, on 
every hand. This applied especially to the camouflaging of 
artillery, which it seemed could not be done fast enough, 
and to the painting of large warehouses, for which it was 
impossible to allow the usual amount of time. It was this 
necessity that called the modern spray-painting system to 
the front, and it is there that the more spectacular side of 
its war service is to be found. The new idea of painting 
with air was adopted in many of the large shops, A. E. F., 
notably at the Ordnance Repair Shop, at Mehun-Sur-Yevre, 
Cher, France. It was at this latter place that the very 
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striking oil painting of the camouflaging operation, repro 
duced in full color in the frontispiece, was made. 

In surprisingly little time the switeh from the slow hand 
brush painting method to the improved and faster spraying 
system was productive of the most satisfying results. The 
soldier painters were quick to master the detail of the 
equipment operation and took to the advaneed idea ot 
paint application as the proverbial duek is said to take 
to water. It was soon discovered by those in direet charge 
of this work that onee the soldiers were set to spray paint 
ing, they did not want to return to the hand brush at all. 
In the full spirit of the time, it looked to the 
though they were not doing anything if not covering at 
least 6,000 to 8,000 square feet of ceiling or wall surface 
a day on the large warehouse jobs, and showing a speed of 
camouflage painting of at least 5 times that of the fastest 
brush work that had been done. 

The well-determined suceess of the spraying system in 


men is 











the war has emphasized the extensive use to which it can 
be put to-day, which ineludes the spray painting of building 
interiors and exteriors, houses, ships, railway equipment, 
structural and other stationary work of practically every 
deseription. 

One outstanding feature that naturally appeals to all is 
the combination of the big saving of time and labor and 
the improvement in the quality of work done, over hand 
brushing. Painting in this modern way eliminates the time 
consuming operation of dipping, daubing and = spreading 
or brushing out the paint; a simple pull on the trigger 
of the spray machine insures an immediate, even, constant 
and more thorough flow of material on rough and smooth 
surface alike. The spray painter will accomplish with ease 
over twice to five times as much work on the average as a 
hand brusher in the same time and under similar conditions. 
Owing to the present large demand for painting and the 
acecompanying seareity of men to do the work, painting 
with air under pressure is rapidly coming into its own 
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wherever painting is done, just as it did on the battlefields 
of Europe. 
Paints of all kinds can be spray applied on plaster, 


stueeo, econerete, brick, metal or wood surfaces, and no 
more of the material used on the average than with the 
brush. One coat of paint will often prove sufficient on 
rough-surface work, where brushes are almost useless and 
wear out quickly. 

A feature of the equipment worthy of mention here is 
its compactness and simplicity of construction, its easy 
portability, and its thorough dependableness in operation. 
The principal units are an air compressing outfit and air 
receiver mounted on a small hand-drawn truck; a portable 
paint tank in 7 or 13 gallon capacity; an wron separate 
container type of spraying machine, and air and fluid hose. 

Doing things faster and better counts for as much to-day 
as it did in war time. The suceess of painting the modern 
way, then, wherever possible, is an experience that can be 
followed now with great profit and satisfaction. 


Comments on General Crozier s Book 


QO phase of our preparation for the war attracted 

so much attention as the provision of ordnance 

for our rapidly forming armies. It is not generally 
known that ordnanee constituted by far the largest single 
item of expense. The Bureau of Ordnance had on its books 
on the date of the armistice some fourteen billions of dol- 
lars of which, if we remember rightly, nearly one-half was 
expended. Naturally the citizen will ask: “Why were 
these enormous sums necessary? And why was it, with 
funds so lavishly provided, that we were so largely 
dependent upon our allies for field and heavy artillery, and, 
in less measure, at the outset of our field operations, for 
rifles and machine guns?” The answer to these questions 
is given in a very clear, precise and straightforward way 
by Maj. Gen.’ William Crozier, Chief of the Bureau of 
Ordnanee, now retired, in a book entitled “Ordnance and 
the World War.” “Everybody now knows,” says the au- 
thor, “that we entered the war with a very small army and 
a totally inadequate supply of arms, ammunition and other 
equipment. But there are some who do not know why it 
took so long a time to raise the war army and transport 
it to Europe, or why its supply of certain American-made 
munitions was so long delayed.” 

The publie, in a spirit of good sportsmanship, if we may 
put it that way, should weleome a work of this kind from 
any military man whose administration has been sub- 
jected to eriticism; he is prevented, while in the service, 
from telling the simple faets which would set him right in 
the eyes of the nation. There is a world of meaning in the 
last clause of the introduetory chapter in which the Gen- 
eral says: “I should add that, having retired from active 
service, I am no longer a part of the War Department or 
of the Army with the Colors. 1 therefore speak without 
official authority, and with something of the freedom of 
any other citizen.” 

Naturally, the chapters dealing with machine guns will 
attract the most attention, this beeause of the long contro- 
versy which raged around the question of the delay in the 
adoption of the Lewis machine gun. General Crozier has 
adopted the wise course of giving a suceinet statement of 
the various tests which were made by the War Department 


of the various types of machine guns, including the Lewis 


gun, offered to the Government, and the facts as thus pre 
sented will enable any civilian to judge for himself the 
merits of the case. 

Jecause these weapons operate with tremendous pressure 
and enormous velocity of moving parts, the General tells 
us that “no entirely satisfactory machine gun has yet been 
developed, that is to say, we have never had a machine gun 
that is not subject to stoppage by reason of some kind of 
malfunetion,” although the Browning gun is a great ad- 
vance in this respect. Speaking of the service rendered, 
he says that the Benet-Mercier gives out about one horse 
power for each pound of its weight, which is approximately) 
double the output per pound of the Liberty engine. 

In 1913 the Ordnance Department arranged a competi 
tive test of automatic machine rifles at which all of the 
seven competing guns were eliminated except the Benet 
Mercier and the Vickers; and in the subsequent field test, 
in the spring of 1914, the Vickers gun was selected. The 
report stated that in the endurance test there were with 
the Lewis gun 206 jams and malfunctions; with the Vick 
ers gun, 23; and with the Benet-Mercier, 59. The next 
April, 1916, 


when the service gun was withdrawn by the makers on the 


test took place at the Springfield Armory i 


ground that it was in an experimental stage. The Wai 
Department Board found that the Lewis gun, in its then 
stage of development, was not as reliable as the other guns 
tested, the number of jams and malfunetions of the Lewis 
gun being 314 as against 59 of the Springfield and 23 for 
the Viekers gun, the duration of the firing being, respec 
tively, 123 minutes, 147 minutes and 84 minutes. “The 
Lewis gun,” the report goes on to say, “is lighter, simpler, 
and has a fewer number of parts than the other guns men 
tioned.” These results were borne out by experience had 
on the Mexiean border in the same year. General Crozier 
quotes a report of the School of Musketry as saying, “The 
Lewis gun, while it is not a dependable weapon at present, 
is believed to possess great possibilities.” 

As a matter of fact the interests which had the Lewis 
gun in hand during this period were turning out a ve 
much better weapon in Great Britain than they were in 
this country, and it was only a question of time when the 
Lewis gun would be found available for our own serviee. 


Continued oT pace St 





























Railway Artillery in Action 


N PAGE FIFTY-TWO of this number General Charbonnier, one of the recognized 


Ordnance experts of the world, remarks that Artillery---the determining factor ot 
armies and peoples---depends for its development upon its kindred collaborators 
Science and Industry, and holds Ordnance responsible for effecting the necessary liaison 


between the users and the producers of implements of war. 


With this conception of Army Ordnance in mind, it is most desirable that those whose 
function it is to adapt the fruits of scientific research, engineering genius and industrial 
achievement---all to the end of increasing the military effectiveness of our man power--- 
should have the benefit of the expressed ideas of those who are to operate the mechanisms 


of war it is our place to provide. 


As a preliminary to a discussion of Railway Artillery from the viewpoint of the 
designer and manufacturer, which will appear in the next number of ARMY ORDNANCE 
it will be advisable first to consider our military situation of to-day, to reduce it to its 
possibilities, or better to its probabilities, and then to consider ways and means to meet 
various eventualities in the order of their relative probability. In this era of fantastic and 
utterly impracticable schemes for the determination of an effective and workable military 
policy, the article by General Johnson Hagood in the July Journal of the U. S. Artillery--- 
“The United States in the Next War,” serves well as a sane statement of the situation and 
presents a logical outline of measures to be adopted for its solution. We therefore reprint 


it here practically in full.---ED. 
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The United States in the Next War 


By 


JOHNSON HAGOOD 


Brigadier General, | 


N ALL ITS HISTORY, the United States has never 
yet made a correct estimate of the military situation 
until after it was actually engaged in war. Usually 
until the half 
failure to make an estimate of the 


this estimate has not been made war was 


over. This consistent 
situation has eost us untold millions in treasure and hun 
dreds of thousands in lives. For example, when we de- 
clared war in 1812 the British had on the American conti- 
nent 8,000 troops. Our failure to estimate the situation 
caused us to muster into service a total of 527,000 men, in- 
eluding repeaters; to go through the entire war without 
winning a battle except New Or 
leans, fought after peaee was signed; and to establish a 


pension roll which in 1882, 70 years after the war, carried 


single or engagement 


three times as many pensioners as the total initial foree ot 
the enemy. 

If our people had as little judgment and foresight in 
business as they have in military affairs we would still be 
trading with the Indians. 

For thirty vears Franee foresaw the war with Germany. 
Every detail of her military policy was laid out with that 
object in view, and when the blow fell she was prepared 
to meet it. No lamb was ever worse caught on the stock 
market than the United States was eaught by this war. If 
any public man had ever even suggested such a war as pos 
sible he would have been considered as a candidate for the 
lunatic asylum. On the other hand, if we had shown the 
slightest spark of military foresight, the war would prob 
ably never have been pulled off. 


Our country always hes been and perhaps always will. 


be divided into two camps. One believes there will never 
be another war and therefore refuses to make any prepara- 
tion. It takes the attitude of the young wife who is afraid 
for her husband to insure his life for fear he may die. The 
other side admits war as a possibility and wants our shores 
defended against foreign But neither side 
dares to pick out an individual nation and openly prepare 


aggressors. 


for defense against it. 

One difficulty is that the military is not regarded as an 
integral part of our Government. It is looked upon very 
much like a-bankruptey court that we hope we shall never 
get mixed up with and which we don’t bother much about 
as business goes well. Our people will aecept the 
Opinions of medical men and lawyers upon matters coming 
within those professions, but when it comes to a big mill- 
tary question they think the military man is biased in his 
judgment. The biggest questions affecting our military 
poliey are controlled by men who know nothing whatever 
about the military art. The President, the Secretary of 
War, the members of the Military Affairs Committees of 


as long 


S.A 


ol 
Congress from the floor have more power to determine 


the House and Senate and even individual members 


broad military questions than any great soldier this country 
has ever produced. So also the State Department in its 
foreign relations is not equipped to foresee the military 
situation produced by its negotiations. 

This has resulted in the Army itself taking a very narrow 
The 


brought 


view in the solution of problems in national defense. 
view prevails that a certain situation has been 
about and that the Army’s duty is to meet that situation. 
The improbability of such a situation ever actually existing 
or the best means of preventing such a situation ever being 
brought about are matters which do not come within the 
ot student. For example, I 
witnessed a problem in a Coast Artillery War 
which the supposed commander of the naval forces in 


scope the average military 


Game in 


formed me that he had accomplished his mission when as 


a matter of facet he had sacrificed fifty million dollars’ 
worth of ships in a reconnaissance to determine the loca 
tion of searehlights and fire control stations. It was not 


within the seope of his problem to consider the fact that 
there is probably no nation in the world that doesn’t already 
control 
the 


few 


know the locations of all our searchlights and fire 
stations or which could not obtain this information by 


and a 


purchase of a 50-cent geodetic survey map 
inquiries from its Nationals who are accustomed to the run 
of our harbors. 

One of the military lessons of the war for Americans is 
that G-2 (Military Intelligence) work must precede that of 
all other planning sections of the General Staff. We must 
not only have knowledge of the enemy but we must have 
knowledge of our own forees and close liaison with those 
operating on our right and left. Yet most of our Army 
Coast Defense plans are drawn with no knowledge of our 
knowledge of our 
Within the Army itself 
the Coast Artillery and the 


A rivalry has sprung up between 


enemy, and with practically no what 
Navy do. 


there is little liaison between 


own proposes to 
so-called mobile army. 
them and the tendeney of the day is to give the artillery 
ashore insufficient forees to repel a landing and then try 
to crush the enemy with a large mobile foree after it gets 
into the country. 

We are apparently building up 
the purpose of which is to defeat a foreign enemy operating 
within the continental limits of the United States. Atten 
tion is not foeused upon the main issue, to-wit, preventing 


a military organization 


a landing. This comes from the lack of co-ordination abov: 
referred to, naniely, that a certain group, comprising about 
90 per cent of the whole, takes the attitude that it is not r 
that 


its work begins 


sponsible for preventing the landing; 
after the landing is aceomplished 
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The basie idea is that a foreign aggressor has landed on 
our shore. He has appeared from nowhere. We find him 
there when we wake up in the morning like a little child 
who sees snow for the first time. Sometimes he is standing 


upon a narrow strip of beach with his heels in the water 


and his toes on our front line trenches. Other times he is 
possessed of one of our large seaport towns. The problem 
always is how to dislodge him. A similar problem would 
be to dislodge a billiard ball that has become accidentally 
fastened in your mouth. Now, the purpose of this article 
is not to keep people from putting billiard balls in their 
mouths, but it is to foeus attention upon the general 
problem of keeping foreign aggressors from landing on 
our shores as against the more local problem of making it 
unpleasant for them after they arrive. 

It is fundamental that a military plan to be successful 
must be simple. I think some one has said “Strategy is 
horse sense.” Applying a little horse sense to our own 
military problems leads us to a few very simple conelusions : 

First. We have four frontiers, Canada, Mexico, the At- 
lantie and the Paeific. On each of these we have a certain 
definite number of possible enemies or enemy combinations. 
If we eliminate all the others, we simplify our problem. <A 
few years ago we were worried by a war with Spain. But 
now fhere are not many nations left in the world that could 
worry us in a war on the home field. In planning for our 
defense let’s get down to brass tacks. 

Let us assume that no enemy will suddenly appear on our 
shores. Let us assume that the ocean is a Meuse or a St. 
Quentin Canal 3,000 miles wide and let’s not forget our 
own difficulty in landing a large foree in the friendly har- 
bors of France. If France had been conquered and Eng- 
land neutral, the S. O. S. would have had an awful time 
getting started. 

So much for generalities. 
water frontiers in which the Coast Artillery is concerned. 
Let us eonsider the kind of attack we may have to meet. 

We are in no danger from the Babylonians, the Phoceni- 
cians, the Syrians or the Romans, nor from the Turks, the 
Italians, the Portuguese or the Dutch. No nation is going 
to organize an expedition against us unless it has the 
wherewithal to earry it out. That means ships and men- 
an army and a navy. No nation in Europe to-day has both 
an army and a navy sufficient for this purpose. Great 
Britain has the navy, but not the army, others could raise 
the army but lack the ships. 

It is thus safe to say that no nation or combination of 
nations could successfully attack us on the Atlantie side 
without the assistance of the British Navy, also that there 
is no probability of a change in this situation within the 
next ten years. Since we have had two wars with our 
friends, the British, it is not impossible that we should have 
another. But if Great Britain were alone against us, she 
could not raise an army to invade us any quicker than we 
Let us suppose, however, for 


Let us now take up the two 


could raise one to resist it. 
the purpose of argument that the wofld beeame so tops) 
turvy that some other European power should organize 
the man power and that England should supply the ships. 

Even then England’s naval superiority would not be such 
that our fleet could be bottled up like the Germans’ and 
our enemy sail the sea in freedom to within a few hundred 
But again for the sake of argument let 
The submarine menace 


miles of our shore. 
us suppose this unlikely situation. 
we could bring about would be much more deadly than the 
one ereated by the Germans. There would be no friendly 
mine sweepers to clear a channel and keep it safe for the 
approach of troop ships. An anti-submarine patrol based 
upon Europe to prevent our submarines from slipping out 





of Chesapeake Bay would be very different from the patrol 
based upon England that cleared the English Channel. 
For a large fleet of transports to appear off the New Jersey 
or Virgina coast and begin the debarkation of an invading 
army is a kind of military suicide that is not likely to 
engage seriously the G-3’s (Operations Section, General 
Staff) of our present friends and future possible enemies. 
Submarines, aireraft and seacoast guns are the weapons to 
meet this situation, not field artillery and infantry. 

On the other hand, let us suppose that our enemies, with 
the assistance of our friends, the British, and with or with- 
out the assistance of the Canadians, showed that amount of 
horse sense with which we must always credit our adver 
The procedure would be to form their army in 
Canada. This army would operate along our northern 
frontier as in the Revolution and 1812, and the attacks 
on our coast would consist of attempts to seize important 
harbors and not attempts to land an army with its supplies 
Such undertakings have been made, 


saries. 


upon an epen beach. 
sometimes on a large seale, to accomplish a purely loeal 
mission. But there are few places on the Atlantic 
where a large invading army could be handled, and in any 
ease for the British it is much simpler to come through 


very 


Canada. 

Army coast defense on the Atlantic, therefore, from a 
practical standpoint should consist for the present, as in 
the past, in strong harbor defense and not in attempting to 
cover the whole coast with division and corps organization 
like the Western Front in Europe. Railroad lines parallel 
to the beach is a popular idea now among military essayists 
and magazine writers. We are just about as likely to get 
this as a tunnel under the Atlantie. 
harbor defense with railroad artillery is 
The expense of this comes within the bounds of reason and, 


Short spurs for loeal 
what we need. 
where practicable, offers many advantages over fixed bat- 
teries. 

Thus it seems to me that the whole experience of this war 
goes to strengthen our pre-conceived ideas of national de- 
fense, namely, that our best protection lies in a strong navy 
with our principal harbors so strongly fortified that they 
afford a safe refuge and base for our own ships and promise 
certain destruction to any hostile ship that tries to enter 
them. The methods of accomplishing this, however, have 
heen revolutionized by the development in submarines, air 
craft and long-range artillery. 

So far we have been discussing the Atlantie side only. 
When we Pacifie the situation is entirely 
different. 

Following the trail of civilization from the beginning ot 
its history it is not diffieult to imagine—if one is so inelined 

that the their 
zenith and that a new nation of the yellow race or an old 
one come back to life shall arise in Asia to take supremacy 
of the earth. The man such a combination is 
With our fleet divided such a nation already 


come to the 


nations of the white race have reached 


power of 
enormous. 
has the supremacy of the sea. 

Let us see then what might happen. At 
war with Germany our government allowed alien enemies 
The plan was’ thoroughly 


the outbreak ot 


to destroy all interned vessels. 
organized, simultaneously and effectively executed, and be 
cause of the form of our government and the character of 
our people we never had the slightest suspicion of it, took 
no means to prevent it and awarded no adequate punish 
ment to the perpetrators. The same trick was repeated at 
Seapa Flow. It is a hundred-to-one shot that at the out 
break of war with an Asiatic power the Canal and ever) 
trans-continental railroad line will be put out of business. 
A few tons of explosive in the locks, tunnels and mountain 
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passes 1s all that is needed to make a block that months of 
undisturbed labor could not repair. 

This having been accomplished there are many places 
on the coast where a Janding could be effected in sufficient 
force to overrun the whole of the Pacifie slope. Such a 
landing could be made with a deliberation not possible on 
the Atlantic side and would be “indicated,” as the Medicos 
say, with much less danger than would attend an effort to 
force a harbor entrance. We would find our friends very 
hard to dislodge. 

So while harbor defense is the all-important thing on the 
Atlantie side, the main thing on the Pacific is the unpro 
tected landing places. The problem for the railroad artil 
lery is to assist in preventing landings and to operate 
against an enemy who has effected a landing and is develop- 
ing his base for further advances. 

What then should be our policy for national defense? 
A two-ocean navy; submarines and aircraft sufficient to 
prevent the establishment and maintenance of a_ hostile 
base; strong harbor defense on the Atlantic, supplemented 
on the Paeifie by sufficient additional railroad artillery to 
protect possible landing places. To maintain an army of 
sufficient size to defeat the enemy after he is ashore is 
neither the least expensive nor the most desirable solution. 
Moreover, it is a solution that the American public will 
never stand for in time of peace. 

There is a tendeney at the moment to build our military 
organization to meet a situation like that presented in 
France. We are inelined to pieture sudden mobilizations 
of large bodies of troops in this part of the country or that 
for extensive land operations. In time this eoneeption will 
pass away, and we shall realize that in our military organi 
zation, as in our foreign policies, our plans must be based 
upon our peeuliar geographical situation and upon the 
genius of our people. The present fad is rather to brush 
the coast artillery aside as an arm of secondary importance 
or one whose functions could readily be absorbed or trans- 
ferred to other branches of the government. Slowly but 
surely, however, we are going to get back on the old basis 
and place our faith for national defense in a large navy 
and strong coast defense. 

Editorial Note.—Conceding the necd for developing plans for meeting 
a possible enemy at the water's edge and the useful function of Railway 
Aitilery in disputing an attempted landing, the next logical step is to 
survey our resources of material available for use in this connection 
Col. Sanderford Jarman, Coast Artillery Corps, does just this in his prize 
essay “Future Seacoast Artillery,” printed in the March, 1920, num 
ber of the Journal of the U. S. Artillery, of which we print the fol 
lowing digest: 


Colonel Jarman classifies artillery materiel in aceordance 
with its mission, as fixed or harbor, heavy traetor or self 
propelled, pre-major ealiber railway, and major caliber 
railway. All types of the fixed or harbor artillery now in 
existence are given a sub-elassification, as follows: 


Secondary Armament 


Minor caliber - s-incl 

Intermediate caliber t-inch 
Primary Armament: 

12, 14 and 16 inch guns and 12-inch mortars 


Considering the target against which harbor defense guns 
will be used, only two general divisions are made, which are 
armored and unarmored ships. The probable forms of at- 
tack are: in foree to capture a port, long-range bombard 
ment, long-range attack to cover a run-by. 

Secondary armament. 

As the 3-inch gun, primarily intended for attack on un 
armored ships, is outranged by similar armament now ear- 
ried by the latter, there is no place for this type, except for 
anti-aircraft defense and for augmenting the secondary 


armament. 
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The 6-ineh gun mounted on a barbette type of mount is 
limited in range due to type of mount to combat unarmored 
wareraft. The development of this weapon should secure 
greater range. This country is well supplied with excellent 
155-millimeter G. P. F.” mobile guns adequate for seeond 
ary armament in coast defenses. 


Vajor caliber fixed armament. 


While this armament now consists of 8, 10, 12, 14 and 
16 inch guns and 12-inch mortars, a considerable number of 
the 8, 10 and 12 ineh guns and 12-inch mortars were with- 
drawn to supply the demand of the American Expedition- 
ary Forees for high-powered long-range artillery. All of 
this armament is the outcome of studies and designs laid 
down prior to the Spanish-American War. 

The radical changes and development of naval construe- 
tion caused attempts to bring this fixed armament up to date 
to meet such naval developments, but a point has been 
reached where further modifications and alterations are 
impossible, its main deficiency being its fixed position and 
inability to meet attacks from the rear or the flanks. The 
12-inch mortar is limited to a range of less than 16,000 
vards. The 12-inch guns in some instances have recently 
been mounted on a new type of barbette mount permitting 
an elevation of 35 degrees and consequent increase of 
range. But as modern ships are constantly adding more 
armor, they make a most unfavorable target for the long- 
range guns. The attempt to combat with a 12-inch gun 
an enemy ship armed with 14, 15 or 16-inch guns and pos- 
sibly 18-inch guns is believed unwarranted. 

The short 14-inch and 16-inch guns now emplaced with 
low muzzle velocity and short range are inferior to modern 
uaval guns. The development of naval guns to obtain an 
elevation of 40 degrees leads to the conelusion that it will 
he practicable to mount them to fire at any angle, which, to- 
gether with aerial observation, will materially aid the ac- 
curacy of fire from ships. The mission of this general 
class of coast-defense armament as it now exists is only to 
prevent an enemy from using the port as a base of opera- 
fions. 

The War Department, in view of these defects, in 1916 
wudopted the 16-inch rifle and 16-inch mortar as the new 
tvpes of major caliber armament, in addition to which the 
12-inch guns are now being remounted to permit a range 
of 27,000 vards and 360 degrees traverse. This barbette 
ivpe of mount permits the laying of the piece for range 
ut maximum elevation in nine seconds, 

The 16-inch 25-ealiber howitzer and 16-inch 50-caliber 
gun are to be mounted “en barbette” giving firing positions 
from 0 to 65 degrees, with ranges of 22,000 and 40,000 
yards, respectively. 

Judging by past developments the trend of future de- 
velopments will be toward longer range, higher powered 
weapons. Rumors even now mention recent installation of 
an 18-inch gun in a foreign navy. 

The range of guns during the Nelsonian era was lim- 
ited, gradually inereasing to a decisive range of 17,000 
vards in the battle of Jutland. The 16-inch gun is ex- 
pected to obtain its maximum range at 53 degrees which 
will give it preponderance over foreign naval guns which 
do not permit an elevation of over 40 degrees. The gen- 
eral tendency analogous with the policies of the navies of 
the world is for the seacoast defenses to reduce the number 
of types to a minimum. 

The proper mission of the major caliber armament is to 
protect our large seaboard centers of population, naval 
bases and public utilities. The 16-inch howitzer is out- 


G. P. F.—-Grande Puissance Fillouz, the high-powered 155-mill 


meter gun designed by Filloux 
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ranged by guns of foreign navies and an immeasurably 
greater gain in power at long ranges would be had by re- 
taining only the 16-inch gun, as the gun ean perform the 
functions of the howitzer but also may be used as a direct 
fire gun within the range of the howitzer. Since the future 
ealls for a cannon of 18-inch ealiber, it is safe to say that 
the 16-inch howitzer is obsolescent. 


Heavy tractor or self-propelled artillery. 


There are now in existence several high powered tractor 
drawn guns. This class of armament is capable of at- 
tacking unarmored vessels and due to its mobility is super- 
ior to fixed secondary harbor defense. Its use would be to 
cover fields of fire in place of the armament recently de- 
elared obsolete or removed for use in the A. E. F.; to cover 
fields of fire where additional secondary armament is 
deemed necessary; and to support troops defending landing 
places. 

The 240 millimeter howitzer will serve as reinforcing gun 
for troops defending landing places, holding transports too 
far out to debark troops. It will also serve as local pro- 
tection for attacks from the landside. 

The two types now under development, the 155 mm. G. 
P. F. gun and the 240 mm. howitzer, will fulfill all of the 
above requirements. This was made possible by the great 
development of gas engines and caterpillars. As an auxil- 
iary, the 4.7-inch anti-aircraft gun with its ability to fire 
at 0 degrees and with an are of 360 degrees will serve most 
efficiently. 

Pre-major caliber railway artillery. 


This covers certain cannon removed from harbor de- 
fenses and mounted on railway mounts for use in the A. 
E. F. The limit of range of these weapons is 22,000 yards 
for the 8-inch gun and 16,000 yards for the 12-inch mortar, 
effectively covering and making ineffective the secondary 
armament of a fleet at a range of 16,000 yards. 

The projected development of this class is as follows: 

8-inch 50 caliber gun, 240 pound projectile, 35,000 yard 
range. 

12-inch 20 ealiber howitzer, 700 pound projectile, 25,000 
yard range, both with a traverse of 360 degrees. 

They should be held in strategie location and used for 
unprotected landing places only. 


Major caliber railway artillery. 


There are a number of types of 10, 12 and 14-ineh rail- 
way guns and a 16-inch howitzer now in the hands of the 
Army. Of these, only two are effective for seacoast de- 
fense, viz., the 14-inch gun and 16-inch howitzer, Type E, 
of which only one each has been made. 

The Westervelt Board recommended the following two 
types: 

14-inch 50 caliber gun, range 40,000 yards, 1,400 lb. pro- 
jectile. 16-inch 25 caliber howitzer, range 30,000 yards, 
1,600 lb. projectile, both with a 360 degree are of fire. 

This recommendation no doubt was based on the under- 
standing that these two were the largest types possible to 
be mounted on barbette railway mounts, and also probably 
considered economic reasons. 

The final type of mount should be a unit type with the 
gun on its mount at all times, incorporating all refinements 
found possible on fixed barbette mounts, giving it the ad- 
vantages of rate of fire and accuracy of the latter in addi- 
tion to mobility. 

A full review must be made of seacoast defenses before 
considering the ideal weapon. The doctrine of all navies of 
the world is that shore guns cannot be effectively attacked 
by naval vessels and there is not going to be any attack un- 
less it is felt there is a fair chance of success. Our major 
caliber railway mount will give an additional weapon pro- 
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Concrete 
to protect guns from ships’ fire will not keep the enemy 
away but gun fire will perform this mission. 

While it is hardly conceivable that we will be attacked on 
the Atlantic and the Pacifie Coast at the same time, if the 
major caliber armament has mobility it can be moved from 


ducing doubt as to strength of the coast defense. 


coast to coast. The proper use of this type will be as the 
primary armament in the protection of ports, naval bases, 
and publie works from attack by armored ships. 

There seem to be no insurmountable difficulties in placing 
a 16-inch 50-caliber gun on a railway mount even if of 
necessity transported in two units and assembled with the 
aid of a erane. This will permit its being used and sup- 
plant the present fixed armament of like caliber. 

The present policy of coast defense makes the Depart- 
ment Commander responsible for his department except 
when an independent commander has been assigned. The 
Coast Guard Commander is independent of the Coast De- 
fense Commander but must co-operate with him. There are 
also commanders of division and field armies holding 
strategic centers. There is lacking a complete and out- 
lined plan of organization, dependence being placed on the 
expectation that there would be time for organizing an ade- 
quate defense. The development of railway, heavy tractor 
and self-propelled artillery will cause a revamping of the 
policy governing the defense of the seacoast. 

The following seems a feasible system of defense. Con- 
sidering the seaboard of the United States, the Canadian 
and Mexican Border as defense line divided into three 
army sectors, the first army should cover from North Da- 
kota, exclusive, to Chesapeake Bay, inclusive; second army 
from Chesapeake Bay to Pacifie Ocean; third army from 
lower California to North Dakota, inclusive, each army to 
include a proper proportion of inland states. Each army 
sector is to be divided into Corps areas. The Corps staff 
should be charged with the duties of coast defense plans, 
which would primarily be based on the great mobility of 
railway artillery of today and the future. 

With a plan based on concentration of responsibility for 
the defense of any sector in the Corps, there is no viola- 
tion of the fundamental precept of the present policy of 
actually meeting the invaders at the water’s edge; but it 
makes the principle more workable by concentrating all 
agencies under one control, and due to the extreme mobility 
and ranges possible with the tractor and pre-major caliber 
railway artillery, the total number of field army troops ean 
be materially reduced. 


Discussion 


C. O. Sherrill 


Colonel, Engineers 


Colonel Jarman has presented a number of important 
conclusions as to the present status of seacoast defense and 
its desirable development, and states that a logical system 
of defense of the frontiers of the United States should con- 
sider the problem as a whole, placing upon territorial com- 
manders under the War Department full responsibility for 
all defensive measures within their sectors. This principle 
has the official sanction of the War Department and is 
thoroughly sound. It cannot be gainsaid that the present 
defensive system, which contemplates entirely independent 
commanders for each of the separate agencies used in the 
defense, is entirely wrong. 

As Col. Jarman well says, the adoption of this policy has 
been influenced undoubtedly by the fact that from a prac- 
tical standpoint all means actually in existence for carrying 
out the defense of our seacoast consisted of fixed harbor de- 
fenses, but he is incorrect in assuming that the continua- 
tion of fixed harbor defenses necessarily prevents a logical 
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assembling of the various elements necessary for an ef- 
fective defense of the entire coast line; for, it is believed 
that the fixed armament should be considered as part of the 
general line of defense, exactly as redoubts are in mobile 
warfare, and that all artillery, both seacoast and mobile, 
should be under the territorial army commander. 

With the conclusions arrived at in the paper under dis- 
cussion, the undersigned is in general aceord, but must take 
exception to certain views, especially with reference to rail- 
way artillery. 

The principle which requires 360 degree traverse for all 
guns is generally sound, but each particular case should be 
decided on its own merits, as there are many locations where 
it is not only useless and needlessly expensive to provide 
fire over certain sectors, but positively dangerous in that an 
enemy having captured the gun could turn it on the city or 
other area defended by it. 

It has not by any means been as yet demonstrated that 
mobile guns of any type are as effective against rapidly 
moving targets, even for direct fire at short ranges, as the 
highly aeceurate seacoast guns on fixed and carefully ad- 
justed bases. This, however, is a question that ean easily 
be determined, and if field guns prove able to do the work 
effectively, they should by all means replace fixed guns. 

The following pages are devoted to a diseussion of the 
entire subjeet of railway guns in seacoast defense and 
mobile warfare. These remarks are not made with the idea 
of condemning railway guns, if they ean be shown to be a 
useful means of defense, but simply to point out the fact 
that up to the present time this utility has been assumed 
rather than demonstrated, and to suggest a line of action 
which will allow a correct conclusion to be arrived at on 
this subject, so important to the entire army. In the past, 
correct tactics of coast defense have been subordinated to 
fixed guns, and there appears to be danger that in the future 
the desire to use railway guns will be the controlling feature 
of coast defense plans. 

As a result of the experience gained by the operation of 
railway guns in France, Coast Artillery officers are now 
generally beginning to feel that much simpler installations 
and improvised auxiliaries are sufficient. unto results. If re- 
sults ean be thus secured against naval targets with railway 
guns, the same principle can be advantageously applied in 
the construction of fixed emplacements, for the installation 
of the gun itself on a fixed mount is an extremely small 
item as compared with the provision of bomb-proofed utili- 
ties and elaborate fire control installations heretofore re- 
quired. The Chief of Engineer’s office is now investigat- 
ing this question of a simplified type of installation based 
upon the principles of dispersion and concealment. 

As yet, but little consideration has been given to the 
powers and limitations of railway artillery in seacoast de- 
fense and mobile warfare. In arriving at conclusions as to 
the general applicability of this type of armament to both 
seacoast and mobile warfare, this important matter should 
be given full and careful consideration before opinion in 
the army becomes crystallized and an extensive and expen- 
sive program of construction of railway artillery carriages 
and the organization of railway artillery troops is under- 
taken. 

As visualized by the paper under discussion, railway 
artillery is to form the important connecting link between 
the highly mobile artillery of minor calibers accompanying 
a field army and guns of the heaviest type on fixed em- 
placements installed for service against naval targets and 
as a protection to our more important harbors and naval 
stations. 





Railway artillery, therefore, is assumed to fill two dis- 
tinet roles: 

(1) Defense against the rapidly moving targets presented 
by naval vessels in coast defense. 

(2) Long range fire against fixed targets as an adjunct to 
the field army. 

The value of railway artillery for these two uses should 
of course determine the extent to which it is to be used in 
our army. 


Railway artillery in seacoast defense 
Relative merits of fixed and railway mounts. 


Guns in fixed emplacements have the great advantage of 
being located just where they are needed, after careful 
study and investigation, and have a soothing psychological 
effect upon the local inhabitants, by the very fact of their 
presence alone. For each important harbor and naval base 
which, according to our theories of defense, requires com- 
plete protection from hostile navies, there is a certain mini- 
mum armament which must be permanently maintained and 
always available for its defense. For this minimum arma- 
ment, therefore, only the most economical and effective type 
should be employed. If guns on railway mounts fulfill this 
condition, this type should be used. 

For reinforeing armament which may be necessary in ad- 
dition to the above mentiohed minimum, railroad guns 
should be used if, after thorough study, they are found to 
be more desirable than guns on fixed emplacements. 

Guns on railway mounts, it is claimed, have the advantage 
that they can be moved from place to place as needed, and 
they ean likewise, theoretically at least, be temporarily with- 
drawn if the enemy’s fire becomes too heavy, and ean later 
be put back in position. Whatever type the portable mount 
takes, it can never be made mobile as the guns on an 
enemy’s ship. Consequently, if an enemy makes a feint 
in strength at one place, say on the New England coast, and 
presses this feint with such vigor as to cause shipment to the 
New England coast of the available portable guns, he can 
suddenly shift his attack to the mouth of the Chesapeake 
with such rapidity that the portable guns can not be with- 
drawn from position and moved by land from the New 
England coast to the new region in time to meet the new 
attack. Therefore, if our sole, or even our main reliance, 
be placed upon portable guns, the number to be provided 
would probably have to be nearly or quite as great as the 
guns otherwise required to be mounted in fixed emplace- 
ments. 

At the present time, the railroad mounts for heavy guns 
are of two classes, one of which fires from the ear itself, the 
other from a prepared site. It is generally agreed at this 
time that only the latter is worthy of consideration for the 
major calibers in seacoast defense. With this type of 
mount, the cars are moved to a site prepared in advance, 
the mount is removed from its tracks and lowered upon a 
base prepared in advance. When once the gun has thus 
been placed in firing position, it has many of the disad- 
vantages of a fixed mount and few of its advantages. 
Moreover, the process of placing it on its tracks and mov- 
ing it away is necessarily too slow to prevent its being 
destroyed by a coneentrated hostile fire once it is “spotted.” 

Fixed emplacements have the great advantage of provid- 
ing solid horizontal immovable platforms, carefully ad- 
justed and levelled so that the gun can easily and accurately 
be aimed both in azimuth and elevation. Where the gun 
is removed from its tracks and placed upon a base, such 
bases must either be prepared in advance of concrete and 
steel, at considerable cost, or else there will be more or less 
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settling ot the foundations during the process of firing, 
with resulting errors in level and consequently in the ae- 
curacy of fire. 

As at present designed, fixed emplacements have the ad- 
ditional advantage of providing protected magazines fitted 
with carefully designed appliances for ammunition service, 
permitting the maximum rate of fire of the gun. To such 
an extent has this ammunition service been perfected that 
12-inch guns have been fired at 19 second intervals. The 
recent 14-inch and 16-inch emplacements have been de- 
signed to permit a possible rate of fire of only 25 to 30 
seconds between rounds and a rate of fire in action of one 
shot every 40 seconds, making it impossible to maneuver the 
ship out of the danger area of the next shot. As com- 
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7-inch siege howitzer on railway mount 

This is a true railway mount. No special track or special installation 

of any kind required, other than the jacks shown. Can be fired 

from any locality (except a bridge). All-round traverse. 
pared to this high rate of fire of fixed mounts, the results 
of the only tests yet held of the 14-inch railway mount rifle, 
viz., those at Fort Story, are cited, in which the average 
rate of fire was one shot every 3 minutes, the best record 
yet made by these guns. The speed of a modern battleship 
is at least 2,000 vards for the 3-minute interval between 
these shots. It ean be readily seen that in this period it 
would be quite feasible to change the direction of the ship 
by zigzags so as to render spotting useless for determining 
the next position of the vessel. 

This deliberate rate of fire is sufficient in firing against a 
fixed land target, but where the target is moving at a rate of 
from 20 to 35 miles per hour; the question of rapidity of 
fire is of the greatest importance; consequently a gun on a 
fixed emplacement which can fire from 3 to 6 times as 
rapidly as a gun on a railway mount is for the time being 
at the very least more than 3 to 6 times as effective. 


Relative Costs 


Fixed emplacements, as now designed, have the disad- 
vantage of costing more per gun than portable carriages on 
railways, moreover, the present type of fixed installations 
have extensive auxiliaries for inereasing accuracy, rate of 
fire and protection to material and personnel. These cost 
several times more than the mere mounting of the gun. 
But it should be noted that, in addition to the railway ears 
varrying the guns, there must be supplied other cars of 
special design carrying ammunition and special appliances 
for handling the ammunition between the cars and the gun. 
The cost for the various bases prepared in advance must 
also be charged against the railway mounts as well as the 
cost of the necessary modifications of track, grades and 
alignment and extensions of track, firing spurs, sidings for 
auxiliary ears, ete. Also it is to be remarked that it is 
possible to simplify the designs and reduce the costs of our 
fixed emplacements without greatly reducing their efficiency. 
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Cheaper emplacements and less elaborate provisions for 
range finding and other accessories are possible. 

The railways along the seacoast are not suitably located 
for the effective use of railway guns exeept in a limited 
number of places, and even in these few places they are 
often of a light type not adapted to carrying the major 
caliber railway mounts. All of these light tracks would 
require strengthening to carry railway guns and the econ 
struction of extensions to provide adequate firing positions 
before they could be used. The methods proposed for hand- 
ling these railway guns involve improvised facilities for 
ammunition service, fire control, command, and fire diree- 
It therefore would be highly instructive to compare 
with obtainable 


tion. 
the results under these 
with the very efficient auxiliaries provided by fixed em- 


conditions those 
placements; also to make a comparison of cost and ef- 
ficiency between the railway guns with improvised auxiliar 
ies and fixed guns with similarly improvised auxiliaries. 


Intermediate armament 


For those localities where railways exist in proper posi 
tion for effective use of railway guns against naval targets, 
many of the disadvantages of the major, caliber railway 
guns do not apply to intermediate calibers which ean be 
fired direetly from the track; but, intermediate armament 
on wheel and tractor mounts are at least as effective as those 
on railway mounts in coast defense, so it would appear to 
be inadvisable to consider railway guns for such use, as 
even the smaller ealiber guns on such mounts will eost more 
and be of less general adaptability than those on wheel and 
tractor mounts for both coast line defense and land war 
fare purposes. 

For the provision of intermediate armament for the coast 
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16-inch howitzer on ratiway mount 





A semi-permanent installation. Requires a specially prepared track 
The blocking shown is carried on railway cars and placed by a 
portable crane. It can be moved to another locality in a few hours 
Limited traverse. 


defenses, consideration should be given to the large num 
ber of 6, 8 and 10-inch guns on fixed mounts recently 
declared obsolete, and obsolete naval guns, for installation 
on gun blocks at vital locations, rather than the withdrawal 
of efficient mobile guns from the mobile army or the con 
struction of additional intermediate caliber guns 


16-inch vs. 14-inch guns against battleships. 


Two fundamental considerations must be satisfied by ar 
mament to be successfully used in seacoast defense. One 
is that the weapons must be capable of accurate and rapid 
fire; the other is that they must be placed in positions from 
which they can reach the classes of naval vessels against 
which their fire is efficacious. The armament considered 
necessary by all authorities for use in seacoast defense is 
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divided into primary (major ealiber) and secondary (inter- 
mediate and minor). The primary armament should con- 
sist of weapons capable of penetrating the most modern 
type of battleship, either through its deck or through its 
side. This ean be accomplished effectively by the 16-inch 
guns and 16-inch howitzers now approved as the standard 
for major caliber fixed emplacements. The gun 
contemplated at the present time on railway mounts is the 


largest 


l4-inch with a penetrating power sufficient up to 7.5 miles, 
to pierce the 15-ineh side armor of the latest designed type 
of battleship, and from 16.9 miles to 22.8 miles, eapable of 
piereing the deck of this battleship. As compared with the 
16-inch gun on fixed emplacement, this is relatively ineffi 
cient, inasmuch as the latter will pierce the side or deck 
armor effectively at all ranges up to 45,000 yards; the side 
armor as far as 12.8 miles and the deck from 6.2 miles to 
25.5 miles range. It will be noted that the 14-inch gun 
leaves a zone 9.4 miles wide within which neither deck nor 
side armor ean be penetrated, where the enemy could lie in 














Foundation for 12-inch rifle on railway mount 


his foundation can be installed at any locality after some preparation 
The material is transported on railway carriages, and requires about 
6 hours to put in place. The traverse is limited, hence the direction 
of the track must be such as to permit the gun to cover its assigned 
field of fire. This may require that spur tracks or turnouts be 
built, and in fact this would usually be necessary that traffic on the 
main line, including ammunition supply, be not interrupted. 


relative safety and bring his concentrated fire on the coast 
defenses. . 

It is known that the latest types of battleship are being 
armed with 15-inch guns and at least one late British ves- 
sel with 18-inch guns is understood to be under design. In 
view of this high powered armament, the expenditure of 
large sums of money in providing railway mounts for the 
relatively more or less obsolescent 12 and 14-ineh rifles in 
lieu of 16-inch guns seems of doubtful advisability. 

Assuming, however, for the sake of argument, that the 
l4-inch guns are sufliciently powerful to justify their ex- 
tensive use in seacoast defense it will be necessary to deter- 
mine their hitting efficiency on railway mounts before ae- 
cepting them for future eonstruction. Up to the present 
time, so far as known, only 13 reeord shots have been fired 
by this type of armament against moving targets in the test 
firings at Fort Story in the fall of 1919. This 
number of shots appears to be insufficient to furnish the 
basis of sound deductions as to the aceuracy of railway 
artillery. The efficiency of the following armament against 
rapidly moving naval targets has apparently been assumed 
by the author of the paper under diseussion to have been 


demonstrated : 
12-inch mortars, 14-ineh rifles, 8-inch rifles. 





limited. 


With the present information available, the undersigned 
cannot subseribe to this view, and he is of the opinion that 
exhaustive tests should be made before such a conclusion 1s 
accepted. 


Scope of imve stigations necessary 


Assuming that tests will demonstrate the ability of rail 
way guns to hit naval targets, there are many other ques 
tions to be determined before adopting them in place of 
fixed emplacements. Some of the subjects to be consid- 
ered are the rate of fire and the possibility of predicting 
successive changes of position of the target with sufficient 
accuracy between shots to allow hits to be made; the ef- 
ficiency of the improvised ammunition service used with 
these guns; the effectiveness of improvised range finding 
systems; the relative costs of coast defense by use of rail- 
way mounts as compared with fixed guns; the determination 
of the localities at which railways are available from which 
railway guns can bring effective fire upon dangerous naval 
targets; the relative 
wheel and tractor mount as compared with railway mount; 


merits of intermediate armament on 


the value of railway. artillery with the mobile army, ete. 


System of coast defense involving only a permanent nucleus 


of pe rsonve a 


The operation of railway guns requires a trained gun 
crew, able to function at various localities with which the 
members of the crew are more or less unfamiliar, using im 
provised auxiliaries for ammunition service, range finding 
and command. This operation is virtually equivalent to 
having guns of calibers suited to probable targets installed 
on simple gun blocks at salient points for the protection of 
with no 
that, from time to time, for drill, and in ease of emergency, 
This 


presents the thought that the cheapest and most effective 


our harbors permanent auxiliaries whatever, so 


gun crews could be moved up to operate these guns. 


harbor defense may be secured by installing guns on fixed 
blocks, but instead of permanently maintaining gun crews 
in the 


past, to keep necessary guh crews 


vicinity of each gun, as has been the custom in the 


mobilized at central 
points for use at positions threatened by an enemy. 

This might advantageously be carried a step further by 
maintaining only a nucleus of personnel at 
these central stations, sufficient to 
militia living near the gun positions in the proper handling 
of the armament in their localities. In fact 
that these guns are fixed in position and the militia gun 
erews would not be subject to withdrawal to remote and 


permanent 


train local reserves or 


view ot the 


foreign fields of operation, there is no part of the system 
of national defense that can be so well handled entirely by 
local militia or reserves as the operation of our seacoast 
guns. 

The principal item of expense incurred heretofore in con 
nection with seacoast defense has been the maintenance of 
personnel to man the guns and auxiliaries; the cost of the 
gun itself and its emplacement is trifling in eomparison 
with the continuing cost of the upkeep of the personnel for 
its operation. In facet, as elaborate as the fixed emplace 
ments have heretofore been, their cost is only about one- 
sixth of the cost of maintaining the batte ry personnel. In 
the period since the World War, there has developed a de- 
cided change of view on the part of the Coast Artillery as 
to the necessity of elaborate emplacements provided with 
every facility for protection, convenience and comfort of 
personnel, and for rapidity and accuracy of fire. It was 
formerly considered essential to have full bombproof pro 
tection for all utilities, but now the tendency is toward the 
elimination of all protection, and reliance upon dispersion, 
concealment, and duplication of vital elements to insure 
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that the armament will work under all reasonably probable 


conditions of engagement. If a system of defense could 
be evolved with only guns on gun blocks, without the ex- 
pensive auxiliaries heretofore provided, and without per- 
manent maintenance of full personnel at each gun, its cost 
would undoubtedly be found to be far less than an equally 
effective defense by the present system or railway artillery. 


Railway guns in mobile warfare. 


The next subject for consideration is the utility of rail- 
way artillery in mobile warfare. This use has many 
ardent advocates in the Coast Artillery, but, among those 
best qualified to speak on the use of railway guns, none is 
perhaps better equipped than Brigadier General Johnson 
Hagood, who, under date of January 27, 1920, in a report 
to The Adjutant General of the Army, makes the statement: 

“For the benefit of those who do not eare to be burdened 
with the details, I will state my conelusions first. They are 
as follows: 

“Ninety-nine per cent of the value of railway artillery in 
the United States is in its use against water targets. * * * 

“Stabilized warfare: The stablized character of warfare 
on the Western Front in Europe 
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greater rapidity of fire, greater mobility, greater rapidity of 
going into and out of action and in changing position, de- 
erease of the transportation required to supply ammuni- 
tion and the lower cost of construction and operation of the 
smaller guns. If this principle be accepted, then it fol- 
lows that with a mobile army no guns should be furnished 
larger than essential for its purposes. On this subject, the 
Board of Artillery officers, appointed by Special Orders 
289, War Department, 1918, recommended as follows: 

It will be seen that the normal artillery missions of a 
field army ean be accomplished by the assignment of six 
calibers, 7. e., two light weapons, two medium weapons, 
and two heavy weapons, a gun and a howitzer in each 
class, and a satisfactory anti-aireraft gun. 

In accordance with the principle enunciated by the Artil- 
lery Board, these weapons would, therefore, be approxi- 
mately 3-inch guns, 4-inch howitzers; 4.7-inch guns, 6-inch 
howitzers; 6-inch guns, 9.5-inch howitzers; all on wheel or 
tractor mounts. The ranges effectively and sufficiently coy 
ered by these weapons would inelude all those up to 25,000 
yards. The railway guns with the mobile army of ealibers 
larger than the 6-ineh rifle and 9.5-ineh howitzer would be 





lent itself peculiarly to the use of -— 
railway artillery. These big guns, 
located from 5 to 10 miles back of 
the lines, were used with powerful 
effect to bombard cities, to destroy 
railway terminals, depots of supply, 
railway bridges and concrete forti- 
fications of the enemy. The maxi- 
mum range obtained by the Allies 
was less than 30 miles; but the 
Germans obtained a range of almost 
70 miles. 

“Practically all of the firing of 
the railway artillery was done by 
map. The penetration into enemy 
lines was so deep that it was always 
impossible to get terrestrial observa- 
tion and generally impossible to get 
aerial observation. A similar use 
of railway artillery against land tar- 
gets in a war in the United States 
would require maps of the whole 
country much more accurate 
than any now in existence, and a 
stabilized condition of warfare which 
it is impossible for any of us to imagine. 
would require that we should take as our targets our own 
cities, railway terminals, depots of supply, railway bridges 





very 


Moreo ver, it 


and other public works. 

“It is hardly consistent with the principles of American 
military policy or the genius of the American people that 
we should plan war on any such basis.” 


It will be noted from these quotations that General 
Hagood asserts that 99 per cent of the value of railway ar- 
tillery will be against water targets. This is equivalent to 
stating that unless railway artillery can be justified by its 
utility in coast defense against naval targets, it will be in- 
advisable to consider its use with the mobile army under 
the conditions existing in our country. 

It is a principle of mobile warfare that the smallest eali- 
ber gun that will accomplish a certain result is the one that 
should be used for the purpose. This principle is so funda- 
mental that it is believed unnecessary to do more than to 
eall attention to a few principal reasons, such as, the 








installation involving the use of concrete. 
dation to another in a short time. 
but this may be increased to any desired amount by extending the foundation. ' 
block and trolley for handling shells. This is the highest development to date of railway artillery 





14-inch rifle on railway mount 
This is a movable rather than a portable mount. The foundation is a rather elaborate permanent 


The gun carriage can be moved from one such foun 
The installation as here shown allows only limited traverse, 
Note chain 


unnecessary except for firing at ranges in exeess of 25,000 
yards. For the reasons enunciated by General Hagood it 
will be apparent that there is no probable use to be made 
of our field armies which would justify the construction of 
railway guns for use only at ranges greater than 25,000 
yards. Fire of railway guns, as General Hagood says 
must be almost entirely by map and must be directed at 
targets of such extent and nature as one not likely to be 
met in our operations. The attack of targets far in the 
rear of the lines should be bombing planes rather than by 
super-cealiber railway guns. 


Camouflage 


General Hagood states that big guns in the open, prop- 
erly camouflaged, cannot readily be discovered, nor are such 
targets liable to serious damage by naval fire. This has 
heen fully demonstrated by the results of naval bombard 
ment of the defenses on the coast of Belgium and at the 
Dardanelles. Although the emplacements on the Belgian 
coast were only slightly camouflaged, they were located in 
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the rear of the line of small sand dunes and there were very 
few hits recorded out of a great number of shots fired, and 
of these few, only in isolated cases was any serious damage 
done to the guns or emplacements. Similar results were 
noted at the Dardanelles. My conclusion from a considera- 
tion of the experiences of the World War agrees with the 
view of General Hagood as to ease of camouflage. More- 
over, it has been found that big guns unconnected by rail- 
way tracks are far more readily camouflaged than those 
located on railroads, which advertise the presence of the 
guns, with the cars, engines, and other adjuncts necessary 
for their operation. In other words, a major ealiber gun, 
emplaced on a simple concrete gun block a few hundred 
yards from’ the shore, without bombproof magazines, and 
with ammunition and other auxiliaries distributed in small 
units, all suitably camouflaged, could be concealed, so as to 
be an almost impossible target for a hostile navy, more eas- 
ily than railway mounts with their tell-tale tracks. 


Conclusion 


In view of all the considerations it is believed that the 
general utility of railway guns in seacoast defense and with 
the mobile army has not yet been sufficientiy established to 
justify extensive construction of this armament or the or- 
ganization of railway artiliery units in the United States 
Army. 

It would be advisable for a full investigation to be made 
along the following lines: 

(a) On the entire subject of the utility of railway artii- 
lery for use in coast defense and with the mobile army; 

(b) On the relative utility and cost of a system of coast 
defense by means of fixed emplacements alone and by rail- 
way artillery alone; 

(c) By fixed emplacements supplemented by railway and 
other mobile artillery, taking into consideration the present 
elaborate types of emplacements and auxiliaries; also on the 
basis of a simplified type of emplacement with improvised 
auxiliaries ; 

(d) On the relative utility of the present system of per 
manently maintaining full personnel for all coast defense 
armament as compared with one involving the maintenance 
in peace of a nucleus to care for the armament and for 
training militia and reserves in the operation of the eoast 
defenses in their loeality. 


E. P. King, Jr. 

Colonel, Field Artillery 
The first thought that oeeurs to the Field Artilleryman 
on reading Colonel Jarman’s article is that he has not prop- 
erly differentiated between the duties of the mobile army 
and those of the Coast Artillery, or rather, that he appears 
to have given the Coast Artillery two inconsistent missions 
to perform: The first, the protection of especially selected 
strong points and the seeond, co-operation with the mobile 
Doubtless 


Colonel Jarman’s own ideas on this subjeet are clear and 


army at other threatened points along the coast. 


well defined, but the term “Coast Defense” has been so long 
applied to the defense of particular points of our coast line 
that most readers assign this meaning to that term and do 
not consider it as applying to the defense of the ecast line 
as a whole. It would, perhaps, be well then to examine 
into the missions of the various parts of our military forees 
in defending the seacoast. 

From the standpoint of defense, the coast line may be 
considered as being divided into two parts; first, certain 
strong points whose strategical and economical value re- 
quire that they be held at all hazards, and second, other 





points which embrace all the coast line between the strong 
points and which are to be defended only in case an enemy 
attempts to make a landing. Ordinarily the points selected 
as strong points have been the seacoast cities and the har- 
bors. These have been fortified and garrisoned by Coast 
Artillery troops. As long as these strong points are heavily 
fortified, armed and actively guarded by appropriate garri- 
sons, it is highly improbable that an enemy will attack 
them. This is the intention in so fortifying, arming and 
guarding them. It must be realized, however, that if for 
any reason, such as to reinforce the mobile army, the troops 
charged with the duty of guarding the strong points are 
to any great extent withdrawn therefrom, these important 
places will be at the merey of the enemy, and his attack, 
even though planned for elsewhere, will undoubtedly be 
diverted to these points which present every advantage for 
effecting a landing when not sufficiently guarded. It is not 
safe to assume that garrisons can be withdrawn from our 
strong points without the knowledge of the enemy, and con- 
sequently in ease of a hostile effort against our coast line 
the garrisons of the strong points must necessarily be main- 
tained at full strength. 

The duty of protecting that part of the coast line which 
lies between the strong points inevitably falls upon the field 
army, and that organization alone should be charged with 
this duty. The field army for this purpose should be com- 
plete within itself so that it may function at maximum ef- 
ticieney without requiring that the strong points of the coast 
line be left unguarded at the time of all times when they 
should be completely protected. An enemy in ships is more 
mobile than treops on shore, and his point of attack may 
he changed more quickly than the disposition of the de- 
fensive forces operating to prevent a landing. 

According to all of our previous organization ana ideas, 
the artillery which accompanies a field army is Field Ar- 
tillery; that is to say, is a part of the Field Artillery arm 
of the service. The artillery which is charged with the de- 
fense of the strong points of the coast line is Coast Artil- 
lery. Hitherto, except in emergencies, the Coast Artillery 
has been charged with no other duty. The primary essen- 
tial of Field Artillery is mobility; in other words, it must 
he able to accompany the army in the field. Apart from 
the field army, the Field Artillery has no function. 

Colonel Jarman discusses at some length the use of mobile 
artillery materiel in the defense of the strong points of the 
coast line. It is not desired to attack such a use of mobile 
artillery materiel. It is immaterial whether the strong 
points are protected by guns on wheels or by guns on fixed 
mounts. The one essential is that the guns shall always 
he at the strong points so that the enemy may not take ad- 
vantage of their absence and of the superior mobility of 
his ships in order to attack the strong points successfully. 
Whether the mobile artillery materiel fulfills the technical 
requirements of the defense of the strong points is a ques 
tion for which there is no place in this diseussion. The 
essential point is that if mobile artillery materiel is to be 
so employed, no advantage ean safely be taken of its mobil- 
ity until the situation has developed to such an extent that 
it has been definitely determined to be impossible for the 
enemy to attack the strong point. According to Colonel 
Jarman’s statements, some of the mobile artillery materiel 
which le discusses is not suited to the defense of strong 
points, but nevertheless, he suggests its use by Coast Artil 
lery in support of field army troops when repulsing land- 
ings. 

The railway artillery which Colonel Jarman discusses at 
considerable length is subject to different considerations and 
rules from those affecting other classes of artillery. It is 
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mobile only in a very limited sense of the word. It is 
movable rather than mobile. A position must be secured 
for it by the field army; railways must be built, or existing 
lines of railway strengthened or repaired and the necessary 
sidings and other auxiliaries provided before this artillery 
ean be brought into position to. support the field army. As 
the army moves and oceupies new positions, these must be 
prepared for the railway artillery in the manner. 
Really, the formalities are very great. Strietly speaking 
then, the railway artillery cannot accompany an army in 
the field but ean only follow it under certain conditions. 
This means that the railway artillery is not true field artil- 
lery and would tend to confirm the statement by General 
Hagood that 99 per cent of the usefulness of railway artil- 
lery is in the coast defenses. The use of this class of artil- 
lery in the defenses of strong points is open to the objection 
previously mentioned in conneetion with the employment of 
mobile artillery; that is, it may be a satisfactory weapon 
in a strong point as long as no advantage is taken of its 


same 








Base ring of emplacemeut for 14-inch rifle 


This is the base of the emplacement shown in the preceding illustration. 
It involves the use of concrete and hence requires a considerable 
time to install. 


mobility, but as soon as it is moved out of its position, the 
strong point becomes relatively weak. If guns on fixed 
mounts are technically inferior to railway guns, then with- 
out question the latter are better adapted to the defense 
of strong points than are the former, but not otherwise. 
[Part II of “Railway Artillery,” by Lieut. Col. Gladeon M 


Jarnes 


Ordnance 








ARMY ORDNANCE 


It would seem then, that the field army should be as 
stated before, completely organized within itself, and pro- 
vided with all needed artillery materiel and personnel or- 
ganized into mobile units capable of rendering to other 
troops of the field army the support which they may prop- 
erly expect from their artillery, without reinforeement from 


any forees outside of the field army. Or, to put it more 
briefly, all the artillery which accompanies the field arniy 
should be field artillery, organized, trained, employed, and 
commanded as such. 

Emergencies have arisen in our past history in which 
garrisons for the strong points of our coast line were not 
required. Similar emergencies may arise in the future. If 
they do it would be criminal to leave the garrisons of our 
strong points unemployed when they were needed elsewhere, 
no niatter in what capacity. No sane 
to their reasonable employment elsewhere when they are not 
needed in the strong points of the coast line. But their 
employment elsewhere should be based upon absolute and 
definite knowledge that the strong points are secure against 
attack. If we assume the field army to be employed in 
preventing a landing upon our coast, we must necessarily 


person ean object 


also assume superior naval strength on the part of our 
enemy, in fact so superior, that he must have overcome our 
navy, else he could not attempt to effect a landing in any 
great force. Under these conditions it would certainly be 
impossible to withdraw from the strong points of the coast 
line the garrisons assigned to their defense, and if we have 
not supplied the field army with the necessary artillery, 
separate and distinct from the garrisons of the strong 
points, the field army will be needlessly weakened by this 
The arms of the service should be organized in 
with their The Coast Artil- 
lery should be organized to defend the points on the coast 
line selected and organized as strong points, and the Field 
Artillery should be organized to support the field army with 
all the artillery fire that it ean properly demand or expect. 
This makes the distinction between these two arms a very 
plain and simple matter and strictly in aceord with the 
definitions of Field Artillery and Coast Artillery enaeted by 
Congress when these two arms of the service were estab- 
lished. Duties and tactical employment determine the arm, 
and not the materiel with which units are equipped. 


neglect. 


accordance normal missions. 


Department, will appear in our November-December issue Ep.] 


Technical Colleges Engaged in Ordnance 
Research 


Another phase of the joint trusteeship plan is exemplified 
in the fact that American 
industry is taking an active interest in solving the problems 
heretofore devolved upon the Army Ordnance Department 


American science as well as 


alone. 
Williams 
universities, 


Under arrangements entered into by General 
with the technical staffs of several American 
researches which may be of inestimable value to the Ord- 
nance Department are now under way, and if the plan 
produces results which now seem possible, a considerable 


extension of this idea is contemplated. 


Massachusetts Tnstitute of Technology. 


The problems under investigation comprise the following: 
(a) The preparation of pentaerythrite from formalde- 


hvde and acetaldehyde and its subsequent nitration to tetra 





nitro-pentaerthrite. This material may prove to be of the 
greatest importance as a flashless smokeless non-hygroscopic 
propellant powder (SNHPP) either by itself or with some 
such substance as nitroguanidine. 

(b) The preparation of guanidine from dicyanamide. 
This latter material is produced from the calcium eyana- 
This 


substance is important because the cool flames it produces 


mide manufactured by the Mussel Shoals process. 


on burning renders it a valuable flash reducing material, 
which will probably be very suitable for mixing with tetra- 
nitro-pentaerythrite. 

An important feature of the raw materials required for 
the explosives in (a) and (b) is, they are obtained from 
quite new and cheap sourees, and in time of an emergeney 
would not make such extensive eneroachments on the eoun 
other valuable raw materials. 


try’s supplies of organic 


Continued on 


page 81 
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{Old Hickory was one of several huge plants devoted to the production of powder during the World War Powder of course, but a single 
component of ammunition—primers, cartridge cases, projectiles, high-explosive bursting charges, fuzes, boosters in quantities comparable to 
that of powder, must also be manufactured in order to provide complete rounds Moreover, ammunition is but an element of a given unit 
of artillery, gun tubes proper, breech mechanisms, firing devices, recuperators, carriages and maneuvering mechanisms, fuze setters, caissons 
or other ammunition transport, tractors or other forms of motive power, and delicate optical instruments to locate targets and adjust fire 
thereon—all must be supplied in proper ratio to yield effective artillery, and yet artillery is but one of the many types comprised in the 
entire field of Army Ordnance 

And so, if we but bear in mind that a single plant of several devoted to producing a single component of a single element of a single system 
among the many types comprising Army Ordnance required housing accommodations for 30,000 persons, a filtered water-supply adequate 
for Boston, Cleveland or Baltimore, refrigeration sufficient for Philadelphia and steam power able to generate all the electricity for the 
city of New York may perhaps assist our imaginations to conceive the magnitude of the industrial effort required by the Army Ordnance 
Program.—HPED. | 

ONSTRUCTION work on an enormous seale was At the height of the work nearly 40,000 men were on the 
a pre-eminent characteristic of the recent war. It payrolls of the company. 


was a development brought about by a conflict in 


which for the first time in history all the forees of entire 
peoples were thrown into the balance. At the outbreak 
of hostilities it at that 
of war would be needed on a seale of magnitude up to 
the ability to construct 


became once apparent munitions 


that time never required, and 
swiftly, to manufacture speedily and in quantity became 
one of the imperative needs of the crisis. In faet, victory 
gani 


for the armies became dependent on the industrial or 


zation and productive capacity behind the lines. This was 


exemplified strikingly in the munitions program of all 
countries at war. It became an especial element of success 


in the production of powder. The endless campaigns, both 
winter and summer; the extraordinary number of guns used 
in battle, the many fronts whereon the confliet raged, made 
it necessary to keep munition factories going day and night. 
When the United States entered the war in April, 1917, 
there were important smokeless powder factories in Amer 
iea, and those owned and operated by the du Pont Com 
pany were engaged in turning out munitions for the Allies 
to full capacity. The vast military program laid down by 
this country demanded still further manufacturing capacity 


in the making of smokeless powder, as this was a vital 
factor in the plans for victory. 

A part of this program—namely, the building of the 
Old Hickory Powder Plant near Nashville, Tenn.—was 


entrusted to the du Pont Engineering Company. The task 
of building this great plant was one which at any time 
would have been thought of Herculean proportions. Un 
der the circumstances then existing, it assumed a eharacter 
of extraordinary importance. The plans called for the 
erection of a faetory capable of producing 900,000 pounds 
of military smokeless powder in each day of 24 hours, 
the plant to be divided into nine eomplete nnits ef 100,000 
pounds daily eapacity each. 

The site seleeted for the plant 
farm 


was at a bend in the 


There 


Cumberland River and was land. were no 


transportation facilities tapping the loeation; there were 
no housing accommodations for workmen or their families 
Materials had to be brought to the site, railroads had to 
be built, bridges eonstrueted, houses, barracks and hotels 


ereeted; in short, it was necessary to transport and erect 


everything needed for the job and tor the eomfort and 


convenience of the thousands who began to work there. 


The feeding of this army was in itself an achievement 
of no small proportions, and there were thirteen large mess 
halls and a dozen others of the lunch-counter type, in addi- 
tien to the homes where families did their own cooking. 
More than 100 cooks were on duty in the Quartermaster’s 
Department, and, in all, that branch of the 
The the first 
opened, which was less than three weeks after the first man 
This number 


service em 


ployed some 1,800 men. day mess hall was 
appeared on the scene, 250 workers were fed. 
grew constantly until at the peak 46,000 meals per day 
were being served. This.point was reached in August whun 
both the construction gangs and the operating forees were 
the 1,125,945 were 
served, and this total was as large as the commissary de- 
partment in the Panama Zone served during six 


months at the height of canal construction work. 


on seene. During that month meals 


Canal 
workers the labor mar 


Men to 


as possible; many 


In order to reeruit this mass of 


kets in twenty States were combed. were rushed 
the construction work as speedily in 
cases they reached the plant at night, were classified and 


assigned to work and put on the job as soon as possible. 


There were twenty different nations represented on the 
payroll—ineluding Porto Rieans, Indians and Mexicans. 
The roads were filled constantly with men. From the Ist 


of March, 1918, to the 20th of Deeember that year, 244,300 
men and 2,400 women had been on the payroll, ineluding 
the built 


the village, railroads, driveways and other sueh parts of 


60,000 persons employed by subeontractors who 
the plant. 

Many thousands of workmen came to the plant daily 
from Nashville and other points nearby. 
out Nashville 
the Cumberland River opposite the plant, and from there 


The many trains 


from landed their passengers at a point on 


they were transported across the river by a ferry which 
made three-minute trips. This service was soon recognized 


as Inadequate, and the engineers threw a ponton bridge 
across the stream to supplement the work of the ferry, but 
Work then 


suspension bridge which was rapidly thrown up 


this, too, was inadequate. was begun on a 


It 


a single steel span of 540 feet with trestle approaches 


was 


carrying 1,260 feet, making a total length over all of about 


1.800 The floor was 91 feet above the actual 
$1 feet the 


Cumberland River frequently reaches. 


water 
the 


feet. 


level and above high-water mark which 
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The total area oceupied by the plant was 1,800 acres; 
the railroad yards had a capacity of 660 cars; there were 
54 miles of broad-gauge tracks; 44 miles of tram track; 
16.7 miles of fence and 18.8 miles of roads of various 
kinds in the plant and village, ete., to be constructed. It 
was necessary at the very beginning to eonstruct a railroad 
74% miles long to carry materials and supplies into the 
operation, and this work was completed in 30 working 
days. The operation was pushed with such vigor that 
trains were run to the farthest point reached each day 
by the construction gangs, so that material was constantly 
laid down where it was 


Panoramic View of Old 


alive a great number of traditions and aneedotes concern 
ing President Jackson and his friends. At the time engi- 
neers for the powder plant arrived, the atmosphere of the 
country thereabouts was old-fashioned to a great degree. 
The first telephone was brought in by du Pont engineers, 
and one of the oldest residents of Hadleys Bend was given 
permission to have the first conversation over it. The 
people there, however, were imbued with the finest type of 
patriotism, and their homes were turned over promptly to 
the construetion forees. They tried to expedite the work 
in every way, and even the Confederate veterans in the 

Old Soldier’s Home, some 


miles from the 





needed. At the peak of 
this railroad construction, 
8,000 men were employed. 

The name of “Old Hick- 
ory’ was chosen for the 
plant in memory of An- 
drew Jackson, whose form- 
er home, the “Hermitage,” 
lies within gound of its test- 
ing guns. Hadleys Bend, 
near the Cumberland River 
where the plant is located, 
was named for a family 
which was among the early 
settlers in that region. The 
home still remains in the 
Old Hickory reservation 








two away 
plant site, volunteered to 
work on the job. 

The 


was chosen for the faetory 


Tennessee location 
with 
the requirements that the 
new work had to be a cer- 
tain distance from the sea 


coast for strategie reasons, 


because it complied 


with good and abundant 
water supply and certain 
other necessary facilities. 


The problem to be solved 
in building the plant was 
the securing of satisfac 
tory powder at the earliest 








and is one of the best relies 
of the early style of plan- 
tation architecture. The 
house is T-shape and built of brick, one wing or the original 
house having been built from brick made on the site and 
mortar burned from the shells of mussels from the Cum- 
berland River. The first house built at Hadleys Bend in 
the early part of the eighteenth century was torn down by 
the construction forees engaged in building the powder 
plant. It was made of hand-sawn, dove-tailed logs, hand- 
chinked and was approximately two stories high. When 
torn down the logs were in an excellent state of preserva- 
tion. It is believed that when Andrew Jackson first lived 
on a plantation outside of Nashville that his house was a 
log cabin which stood in what afterwards became the nitric 
aeid area of the Old Hickory plant. Afterwards he traded 
this house with its plot of ground for the present site of 
the “Hermitage” and there built a log cabin which is still 
in preservation by the authorities who have in charge the 
maintenance of the old Hermitage mansion as a historical 
shrine. The powder plant reservation also contains some 


historical graveyards, among them being the private grave- 
yard of General Overton, who was a friend of Gen. Andrew 
Jackson and his second in the famous duel which Jackson 
fought with Dickinson. 

The old residents of Hadleys Bend maintained and kept 


The Old Hickory Filtration Plant would furnish filtered water adequate for 
Boston's needs 


78 


possible date, and then in 
ever-increasing volume un 
til the full rated capacity 
ixperience has proven to the du Pont Co. that 
The 
job contemplated was so large that before actual work was 
started it was, of course, necessary to develop an orga 

zation to properly handle it, and this 
neously with the designing of the plant. 
was based on dividing the 


was attamed. 
the best way to do this was to divide the plant into units. 


uone simulta 
The organization 
work into more or less distinet 
classes and putting men in charge of each division who 
had sufficient experience in that class of work to handle i! 
In all, about twenty divisions were so formed. 


Was 


The problem of obtaining enough experienced and eompe 
tent men to handle the work of these large divisions was one 
of no small moment, and after thoroughly canvassing the 
various operations of the du Pont Company, a sufficient 
number of the right kind of executives were assigned to 
the work, and to these were added engineers of good eal 
iber from the outside, a large number of these being men 
who were desirous of helping in war work in a more direct 
way than was possible in the positions they formerly held. 
The urgent necessity for quickly building the plant made 
the designing of it much more difficult than ordinarily 
would have been the case. About 150 drattsmen and engi- 
neers worked night and day developing the plans, starting 



































Hickory Powder Plant 


when the project was authorized and feeding plans to the 
field foree in the necessary order. While the plans fol- 
lowed generally the designs of the plants constructed dur- 
ing 1915, 1916 and 1917 by the du Pont Company, yet so 
many new and important developments had been con- 
stantly arising that to incorporate them into one up-to- 
date factory meant a tremendous amount of design and 
drafting work. Every feature of design and layout was 
given the most careful attention consistent with the speed 
Twenty-eight hundred new drawings 
About 780,009 


of action necessary. 
were made, and a total of 5,113 used. 
square teet—or 18 acres- 





a total capacity of 3,250 tons of refrigerating effect every 


twenty-four hours, which made it the largest refrigerating 
plant in the world. The machines installed were thirteen 
in number and driven by uniflow condensing engines. A 
small ice producing unit was operated in connection with 
the refrigerating plant, where ice was made for general 
full capacity of the 
refrigerating plant had been used to make ice, something 
like 3,200,000 pounds would have been 
twenty-four hours, or an amount sufficient to supply a city 
ot 1,000,000 


uses throughout the works. If the 
produeed every 


persons. 


The filter plant also was 





of blue-print paper was 
utilized. 

Besides the speed of eon- 
struction it was necessary 
that the cost be kept at the 
lowest possible point con- 
sistent with 
operations because of the 
probable short time the 
plant would be run; every- 
thing had to be as simple 
as possible in order to fa- 
cilitate the training of su- 
pervisors and labor, and to 


satisfactory 


make it possible to use the 
men. 
point 


minimum number of 
Another important 
was the necessity of mini- 








rreat size, consisting of 


ol +24 
twelve filter 


eight 
tubs, each, the entire plant 


units of 


having a total capacity of 
65,000,000 gallons every 24 
From the filters the 
water ran into two covered 
having 


hours. 
conerete reservoirs 
total capacity of 5,000,000 
gallons. The filtered water 
was all pumped at the main 
power plant through wood 
stave mains to all parts of 
Thirteen large 





the works. 


pumps were necessary to 
pump this water, and the 
quantity exeeeded the sup- 


ply of such cities as Bost 





mizing everywhere the use 
of steel, which was scarce. 

“Old Hickory” was built to have a daily eapacity 
times greater than the largest smokeless powder plant in 
the United States prior to the European war. 
arate units of it were on a seale of magnitude up to that 
time unknown in this country. Perhaps the most striking 
feature of the plant as a visitor approached it was the 


2) 


Even sep- 


great power house, whose nine massive smoke-stacks tow 
ered above the surrounding country drew attention 
from all eyes. This power house was built to generate, at 
full production of powder, 60,000,000 pounds of steam every 


and 


twenty-four hours, an amount which, if used to generate 
electricity, would have exceeded that necessary to suppl) 
the eity of New York. Sixty-eight boilers were installed, 
each having a rated capacity of 823 horsepower, but, with 
underfeed mechanical stokers used to burn the eoal under 
the boilers, and other features, the actual capacity of the 
hoiler plant, twenty-four hours per day, was 85,000 boiler 
horsepower. Electricity generated in 
turbo-generators with a capacity of 17,500 kilowatts, which 


was seven steam 


was an amount greater than was required by the city of 

Nashville for all its lights, power and street railways. 
The refrigerating plant is another unit which shows on 

what a mammoth seale it 


was necessary to build. Tt had 





The Old Hickory Power Plant could furnish steam surficient to generate all 
the electricity used by New York City 


ton, Cleveland or Balti 


more, 
was 


Construction on the same vast seale necessary fol 


Since “Old Hickory” was to 


other sections of the plant. 
be a self-contained powder plant—that is, since it was built 
to take the raw through all the 
until it eame out ready for the guns—it 


build a guneotton plant on the same extensive seale. It 


material various stages 


was necessary to 


was also necessary to construct a large diphenylamine plant 
for the manufacture of this material for the stabilizing of 
the powder. This had a capacity of 2,430,000 pounds of 
diphenylamine per year, of which 1,458,000 pounds were 
for use at “Old Hickory” and 972,000 pounds for the other 
government smokeless powder plant under construction af 
Nitro, W. Va. 
Guneotton for 
treating the cheaper grades of erude cotton fiber (linters 


smokeless powder is manufactured by 
or cottonseed hull shavings) with a mixture of nitrie and 
sulphuric acids. “Old Hickory” for man 
ufaeturing guneotton was 1,000,000 pounds per day. The 
42,000,000 pounds 


The capacity of 
total erude fiber storage capacity was 
The sulphurie and nitric acid plants were the largest in the 
world. 

In a short article it is impossible to cover in detail all 
features of large as “Old 


of the important a plant as 




















el 


Hickory,” and the faets given here are set down to show 
something of the magnitude of the operation. The large 
problems of construetion had their corollary in the in- 
portance of handling and supervising the human element. 
The great number of workmen constantly on the job made 
it necessary to establish all the conveniences of a modern 
city. The village covered a built-up area of 560 acres, and 
consisted of 2,612 separate «dwellings, dormitories, bunk 
houses, hotels, mess halls, community houses, schools, jail, 
Although all of this work was 
done in reeord-breaking time, there were some details that 
For in- 


fire houses, barracks, ete. 


formed interesting incidents in the operation. 
“stunts” was the building 
with 


stanee, one of the construction 
of a six-room bungalow, complete 
plumbing and electrical fixtures, including painting and 


bathroom, all 
screening the house throughout, and all ready for oceu- 
paney, in nine hours. Another took place when a large 
school-house built to accommodate 800 pupils was burned 
down. A new school-house, of the same type and size was 
started at once on an adjacent lot and was completed in 
ten days. The floor space in this building equaled one 
and one-fourth aeres; it contained twenty-four class rooms, 
gymnasium, domestic science course room, manual training 
rooms, assembly room, ete. Approximately 1,200,000 board 
feet of lumber were used in the construction. 

The population of the community grew overnight by 
thousands during the early days. The post-office at one 
time handled 9,000 pieces of incoming mail per day and 
it also handled about $200,- 
Stamp sales equaled 


the same amount of outgoing; 
000 in 
$250 per day. 

The speed of construetion made it necessary to bring in 


orders month. 


At one time 46 clerks were employed. 


money per 


material as fast as possible, and men were sent throughout 
the covatry to help expedite shipments. They went into 
shops io help push production; they followed ears into 
remote sidings and managed to get them p.<:ned forward, 
sometimes riding on the freight trains to make absolutely 
sure that the needed stores would arrive at the earliest pos- 
sible moment. At the peak of construction as many as 300 
cars of material were received and unloaded in one day. 
The total number of carloads of construction material re- 
ceived at the plant was 30,000, a number which, if placed 
end to end, would make a freight train 227 
would reach a longer distance than from New York to 


miles long, or 


Washington. 

Ground was broken for the plant March 8, 1918. The 
first unit of the sulphurie acid plant began continuous op 
which is 


strength 


best 


materials of 


powder, perhaps the single measure of 


afforded by all the war. It is profitless to discuss the 


indispensables; but the amount of our contri 
proportional to the quantity 


fired at the enemy 


relative importance of 


bution to victory would he more nearly 
ri j 3 


of powder which we furnished and caused to be 


other one item of military power. We were not sending 


to beat the 


than to any 


troops to Europe Germans with their fists, nor, in any 


slash them with sabers 


rifles, 


Even the toxic gases, 


great degree, to stick them with bayonets or 


but to them with missi'es sent from machine guns and 


pound 


artillery by powder, powder, powder. which in 


the latter part of the war caused 30 per cent of the casualties, were 


usually delivered among the enemy in shells propelled by powder, 
which was everywhere demanded and in widespread necessity was 
next to food its Ordnance and the World War,” Maj. Gen. Crozier 
‘So far it the Allies 
large measure fought with American 


War with Germany.’ 


Ayres 





ARMY ORDNANCE 


were concerned, the 





The first unit of the 
nitrie acid plant began continuous operations on June 10, 
and the first unit of the cotton purification plant started 
operations on June 23, at which time water was being 


eration eighty-four days afterwards. 


pumped from the pump houses on the river through the 
permanent pipe lines to the filter plant. On June 23, also 
the first guneotton was nitrated. The first powder was 
granulated July 2, or 116 days after breaking ground for 
the plant. 

This speed of construction broke all reeords for similar 
operations, and it was maintained throughout the period 
of building, unit aiter unit coming into operation while 
those already operating gradually attained their highest 
output. When the armistice was signed on November 11, 
the entire plant was 93 per cent completed and the econ- 
struetion work was 96 days ahead of contract requirements, 

Throughout the work the loyalty, energy and capacity of 
the staff were the one dominating note. Every problem was 
enthusiastically and confidently taekled. Personal eomfort 
and inelination were subordinated to the great purpose of 
getting enough powder to the troops in ample time, and 
this spirit spread among everyone on the job, from the 
highest to the lowest. The importance of what was being 
done was eonstantly in the air, and men felt able to solve 
problems and to overcome difficulties that in calmer times 
An all-pervading spirit 
of patriotism and co-operation was also manifest among 


might have seemed insuperable. 


the workmen, and the open-air meetings held in a great 
amphitheater on the plant were remarkable for their en- 
thusiasm. This theater was dedicated to the workmen, and 
they regarded it as their own. 
made there, all kinds of entertainments and athletie events 


Patriotie speeches were 


were staged before an audience that sometimes numbered 
10,000 
and where false reports and propaganda were met and 


men. It was a center where patriotism radiated 


refuted. 
funds, money for local needs, charity for unfortunates, 


Here also appeals were made for ‘Red Cross 


and subscriptions to the national loans, and all met with a 


ready In connection with the comprehensive 


system of other welfare work in effeet, it served to keep 


response. 


alive the spirit which made the record-beating construction 
of “Old Hickory” possible. 

The plant was built for the United States Government 
and has sinee been turned over to the Federal authorities. 
The compensation received by the du Pont Engineering 
Company for designing and constructing the entire plant 
was the sum of one dollar. 

America and the signifi 


The unportance of the service rendered by 


cance of the befriending influence of the Great Adventure of Panama 
may be judged by the following figures 
“During the war America furnished France with a quantity of 


powder about equal to that necessary for firing 250,000,000 shots with 


the ‘75' gun. This means a quantity of powder sufficient to use up 


25,000 ‘75’ guns, each one having fired 10,000 times, 
“To conceive the enormous quantity thus provided we must realize 
that when the war began we had scarcely 4,000 of these ‘75’ guns 


and nobody supposed they could stand shooting more than 5,000 times 


“Of course the high explosives sent by America were in quantity 
proportionate with that of the gunpowder.”’—‘“The Great Adventure 
of Panama,” Philippe Bunau-Varilla 


Kuropean war was in 


powder and high explosives.’ 























TECHNICAL COLLEGES ENGAGED IN ORDNANCE RESEARCH 8] 


Technical Colleges Engaged in Ordnance Research 
Continued from page 76 
The acetaldehyde is made from the electrolytically produced 
calcium carbide. 

(c) Investigation of the hygroscopicity of smokeless 
powder and determination of the unknown ingredients of 
German powder. 

(/) Investigation of catalytic nitration with special ret 
erence to the production of picric acid direct from benzol. 
The general subject of catalytic nitration is one of the most 
important chemical problems confronting the explosives 
industry at the present time. No intensive study has hith- 
erto been made by the Ordnance Department, explosives 
companies or universities, and various phases of the prob- 
lem have been presented to each of the contracting insti 
tutions in an endeavor to accelerate work on this research. 


Cornell University. 


The problems under investigation comprise the following : 
(a) The catalytic nitration of toluene to TNT. This is 
another phase of the general problem of catalytic nitration 
referred to above. If this investigation gives satisfactory 
results, great economies should also be effeeted in the manu- 
facture of this important explosive by an inerease in yield, 
reduction of the time eyele of operation and elimination of 
present excessively strong acids. 

(>) The erystallographie and microchemical study ot 
various explosives, such as red and yellow forms of ammo 
nium picrate, the erystals of TNT which have been sub 
jected to the sodium sulphite process of purification, sec 
tions of smokeless powder grains in an endeavor to deter- 
mine changes in internal structure produced by loss of 
solvent, chemical instability, ete. This problem is of con- 
siderable seientifie as well as military value, inasmuch as 
the chemical and physical characteristies of red and yellow 
picrate erystals have not vet been satisfactorily determined. 
The importance of ammonium picrate as an explosive fo 
use In armor piercing shells, where great insensitivenes 
to the shock of impact must be associated with an appro 
priate sensitiveness to detonation by the primer and 
booster charge, renders the careful study of traces of dan 
gerous impurities a necessity. Similar considerations apply 
with equal foree to the TNT whieh is used in fuse. 

(ec) The production of nitroaniline, which is the basis 
of TNA, by the catalytic condensation of ammonium with 
nitroehlorbenzol—a very cheap product at present of very 


little commercial value. This problem is part of another 
general problem of great scientific and eeonomie impor 
tance, viz, the formation of catalytic condensation of vari 
ous raw materials used in manufacture of explosives, dime 
thvlaniline, nitroaniline, ete. 

(d) The 


alcohol, acetone and other solvents. 


determination of the vapor tension of ether 
During the late war 
enormous losses of solvent were experienced because data 
which to scientifically regulate the 


were not available by 


recovery of various solvents. 


) al 


University. 


The problems under investigation comprise the following: 
(a) The eatalytie nitration of benzine to trinitrobenzine 
(TNB). 


its relation to the general problem ot catalytic nitration, 


This problem is important not only because of 


but also beeause very much larger quantities of benzine 


are available than toluene, and the TNB which is produced 
is a more powerful high explosive than TNT. 





(b) The catalytic production of piecryl chloride and the 


transformation of the latter to the desirable high 
explosive TNB. 


(c) Study otf 


very 


nitration processes in the vapor phase, 


i.e., nitration by means of passing vapors of the organic 


body to be nitrated over a heated zine nitrite or other 


similar nitrite. Examples would be the mono-nitration 
stages of benzol or aniline vapors. 

The problem has a very great scientific as well as possibl 
economic value. 

(ad) The oxidation of mono or dinitrobenzol to the corre 
sponding phenol derivative by means of a mild oxidizing 
agent. This is an attempt to produce pierie acid or dinitro 
phenol without the necessity of utilizing the expensive raw 


material, phenol. 


Creorde Washington University. 


The problems under investigation comprise the following: 

(a) The study of catalytic nitration with special refer 
ence to the preparation of TNA. 

(b) A basie investigation of the mechanism of 
little 


nitration 


reactions. It is very remarkable that very scientific 
information has been obtained regarding the actual nature 
of nitration processes. An attempt is being made to estab 
lish the condition under which the various equilibria oceur, 
together with a determination of the rates of reaction and 
the heat quantities involved in the various stages of nitra 


tions. 


Products Luboratory, luricultural De partment, 


Vadison. i is 


lore s/ 


The problems under investigation comprise the following: 
(a) The strengthening of explosives containers manu 
factured during the war from green lumber by means of 
suitable fiber straps. 

(b) The preparation of cellulose suitable for the manu 
facture of nitrocellulose, from wood, with special referencee 
to the utilization of the enormous resour*s of Douglas fir 
and southern pine. 

(c) Inereasing the yields of wood aleohol in the wood 
distillation process. Not only is wood alcohol an essential 
raw material in the production of tetryl, but is the start 
ing point for formaldehyde, which constitutes four-fifths 
of the pentaerythrite now being experimented with as a 
lashless nonhygroscopic powder. 

(7) The utilization of galastans, which are found in large 
material for the 


quantities in Western larch, as a raw 


production of a substitute for mereury fulminate as an 


ingredient of detonators. 


The movement of machinery from Springfield Armory and 
Arms Plant in 
with orders from the Assistant Seeretary of War was com 
total of 87 


from the Rochester Automatie accordanee 


pleted during the month of July. <A carloads 
was shipped from Springfield Armory to Rock Island Arse 
nal and a total of 113 carloads was shipped from the Roch 
ester Automatic Arms Plant to Rock Island Arsenal and 61] 
carloads to Springfield Armory. Practically all of this ma 
chinery has arrived at its destination and reports now in 
hand indicate that the total movement was accomplished at a 
cost slightly less than the original estimate. The Rochester 
Automatic Arms Plant has been turned over to the Salvage 
Board, the Small Arms Division reserving a small amount 
of office space to finish the necessary clerical work, surveys, 
ete., in connection with the shipment of this machinery. The 
foree has been reduced to six employees, five of whom w 


he released by August 6, 1920. 











The accompanying tables 


RATES OF ARTILLERY FIRE 


The Expenditures of Artillery Ammu- 
nition in Recent Wars 


PER GUN PER DAY IN RECENT WARS 
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Statistics Branch eof the War Arny Approximate rounds per gun per day 
General Staff, War Depart- 1854=56, Crimean Brit. & Pr. | 5° (i 
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Department, U. 8S. Army. | 
The rates of artillery fire nasi eae a | . ™ 
per gun per day are based Austrian 2.2 
upon total expenditure and 1866, Aus tro-Prussian 
average number of guns in Prussian | & @ 
the hands of fieid armies 
for the period of the wars. 1670-71, Franco-Prussian | Germm 1.1°*8 
A large part of the heavy 1904-05, Russo-Japanese messten 4 er 
expenditure of artillery 
ammunition in the World 1912-13, Balkan Bulgarian | 7 cs aa 
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other modern wars can be Septemer, 1914 French | os 
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fore the introduction of J@e 1 to Nove 11, 1918 | British ERE Re 








quick-firing field guns, four 
or five rounds per day was 


Siege of Sebastopol 


the greatest average rate. Even this was reached only in 
the siege of Sebastopol, where armies were stationary and 
supply by water and the American Civil 


War, which was characterized by advanced tactical develop- 


was In 


easy, 


ments. The guns of the allied armies in France fired 
throughout the year 1918 at a rate about seven times 
vreater than these previously high rates. 

EXPENDITURE 


One of the most striking 


Field gun ammunition only 


preparation for assault 


The expenditures, therefore, 


involved artillery upon 


armies in defensive position. 


below ° 


are roughly comparable. 

The high mark of the use of artillery in offensive battle 
was reached at the Somme and Messines Ridge, before the 
effective use of tanks was developed. 


ARTILLERY AMMUNITION IN MODERN BATTLES 
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War was the great increase Year Battle duration army Rounds of artillery ammnition expended 
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1e special features of the 
several battles should be 1915 | Neuve Chapelle * British | 197,000 @ 
kept in mind. Chickamauga 
was fought in a_ heavily 1915 | Souchez 1° French 300,000 Mi 
wooded region; Gettysburg = s93¢ | scams 7° ———————— 
and St. Privat over open 
farm land. The latter bat 1917 Messines Ridge 7° British | 2,753,000 
tles, together with Nan 
Shan, and all! the battles ot 1918 St. Mihiel 4° U. 3. 1,093,217 
the World War considered Artillery preparation lasted a. 35 minutes b. 4 hours Intermittent 7 days 
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The industrial effort 
necessary to maintain mod- 


EXPENDITURE OF ARTILLERY AMMUNITION IN RECENT WARS 


Previous Wars Compared with One Month of World War 
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‘rn armies in action may 

 eumenal to a certain — — ——! Rounds expended during war 
' ' 1659 Italian Aus trian 15,326 | 

extent by their expendi- 

ture of artillery ammuni- 4961-65! civil Union 5,000,000 

tion. Kuropean wars of 

the past 100 years were Prussian 36,199 | 

for the most part decided 2866 Aus tro-Prussian 

before peace-time reserves Austrian 96,472 | 

had been exhausted. The 1979.7) | pranco-Prussian | German 817,000 

American Civil War, how- 

ever, required for its de- 1904-05| RussoJapanese | Russian 954,000 

cision an industrial mobi- 

lization at that time un- 191213) Balkan Bulgarian 700,000 

preeedented, which, like one — 

the use in that war of in- 1916 | World War Brite& Pre | 12,710,000 


trenchments by field arm- 
ies, Was more truly indica- 


Expenditures for One Year, Civil and World War 











tive of the trend of modern 
warfare than were the con Year War Arny Rounds expended for one year 
ditions of the more recent 1664> Civil Union 1,950,000 8 
Kuropean wars. 
1918 | World war U. Se 8,100,000 Hi 
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trench mortar eartridge 
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Technical Staff for ap 


. Average, 
and has ee 


been re- 
turned approved. The de- 
sign was primarily made fo utilize the 6-inch howitzer ear- 
tridge eases, models of 1906 and 1908 with slight modifiea- 


proval 


tlons. 


Appointment of Reserve Officers Resumed. 

Secretary of War Baker has directed that appointments in 
the Officers’ Reserve Corps be resumed immediately. They 
had been temporarily suspended pending the appointment 
of a representative officer on the committee charged with 
handling appointments. 

A finance section, a chemical warfare section and a medi- 
cal administrative section of the Reserve Corps will be 


formed and appointments will be made therein as for other 


The sections will be designated Finance 
Officers’ Reserve Corps, Chemical Warfare Officers’ Re- 


serve Corps, and Medical Administrative Officers’ Reserve 


sections. new 


Corps. 

The designation of the Aviation Section, Signal Reserve 
Corps, will be discontinued, and this seetion hereafter will 
he known as the Air Service, Officers’ Reserve Corps. 

All offieers holding any section of the 
Officers’ Reserve Corps, whose records bear notations that 


commission in 


they are qualified and were appointed for duty in one of 
the newly-authorized sections, will be transferred to such 
section with their present grade and date of rank. Reserve 
officers qualified for tank duty will be transferred to the 
Infantry Officers’ Reserve Corps, as the Tank Corps is now 
an integral part of the infantry. 


Orders were issued to Frankford Arsenal to manufacture 
two base detonating fuses, known as type “Y” of chrome 
vanadium steel. 


one fuse of chrome van:dium steel, known as type E-3, and 


They were also requested to manufacture 
one of earbon steel. These fuses will be tested at Aberdeen 
Proving Ground in order to ascertain whether the design of 
the fuse is strong enough to stand the impact of the pro- 


jectile against plate. Drawings to eoyer the hase detona 


year ended November 10, 


«. Year ended November 10 


1918. b. Year ended June 30, 1864. 


1918 


ting fuse E-3 have been forwarded to Frankford Arsenal. 

Inquiry has come from the Post-Office Department rela- 
tive to specifications and manufacture of airplane flares, 
Mark I and wing-tip flares. Pieatinny Arsenal has been 
requested to furnish information as to the earliest possible 
moment they could undertake the manufacture of these sig- 
na's without conflicting with or retarding the experimental 
development of the new types of pyrotechnies now being 
carried out at that arsenal. 


Progress Report No. 1 on the catalytic production of di- 
menthylaniline has been received from Pieatinny Arsenal. 
The results already obtained seem to give considerable prom- 
ise that an economic process may be developed. An effort is 
being made by this office to secure data on the analytical 
methods for the determination of dimethylaniline. 


Pieatinny Arsenal has been requested to undertake the 
re-purifieation by means of aleohol, sulphurie aeid, carbon 
tetrachloride and a combination of all of these solvents, of 
four samples of Grade X TNT which is known to have 
been treated previously with sodium sulphite. These samp- 
les of TNT, together with some of the original material, 
will be employed in making Cordeau fuse for use in air- 
plane drop bombs firing-mechanisms. These fuses will be 
kept in storage and studied from time to time in an en- 
deavor to determine the cause of the present deterioration of 


the fuse. 


The first report has been received from Picatinny Ar 
senal regarding the surveillance tests which are being car- 
ried out on powders containing various amounts of di- 
phenylamine. No difference in the stability of the samples 
has been observed as yet. 
tests annually instead of semi-annually until powder show 


Permission was given to conduet 


ed signs of deterioration. 
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Never Again! Maybe! 

AMERICA CONFIDENTLY EXPECTS the Regular officer or 
soldier to produce results in time of war and probably ap- 
preciates his valuable work slightly less because of the sub- 
conscious feeling that his war work is simply intensive ap- 
plication to his life profession. So, too, the war meant for 
many firms continued application to their regular pursuits, 
the taking on of additional business of a kind with which 
they were already familiar, expansion which involved new 
construction and purchase of equipment valuable to them 
in the peace-times after the war. In a sense, these firms 
were comparable to the Regular in that their war work was 
largely an increased and intensive application to their 
peace-time pursuits. 

But the firms which abandoned their normal work t: 
great degree and went to war in an entirely strange busi- 
ness—the manufacture of Ordnance—seem particularly de- 
serving of that kind of appreciation which the public so 
readily gives to the citizen volunteer who drops his normal 
peace-time employment and takes up an entirely new cal! 
ing—the profession of arms. 

However, the public has not extended to Ordnance manu- 
facturers proper appreciation of the part they played in 
winning the war. Possibly this has been due to a lack of 
understanding as to the conditions under which they entered 
upon the great adventure in manufacturing unfamiliar im- 
plements of war—that the manhood of the nation might 
have at least an even fighting chance in competition with 
the material equipment of the enemy. Irresponsible talk 
as to fabulous profits and denunciation of the “eost-plus” 
form of contract was current after the armistice and ecur- 
rently believed, but no self-righteous eritie has thus far 
ventured to make any specifie recommendations for the im- 
provement of the conditions which prevailed, when eon- 
tracts for manufacture were being piaeed. If war should 
come to-morrow, there would be a repetition of the same 
disagreements as to the basis of negotiation, the same dis- 
putes as to form of contract and the same contentions with 
regard to compensation under contracts involving determi- 
nation of actual cost as a basis for payment. 

There appears to be no good reason why the manufae- 
turer and the Government can not get together and, in these 
days of virtual peace, work out typical, standardized forms 
of contract which will insure the Government getting full 
value for its money and, at the same time, safeguard the 
manufacturer from losses due to fluetuations in prices of 
labor and material, many of them brought about, directly 
or indirectly, by the Government itself; which shall impose 
definite penalties for delayed deliveries due to contingencies 
within the control of the contractor, but which shall pro- 
teet him from the financial loss resulting from delays oe- 
easioned by the Government; which shall provide a eost- 
accounting code equitable and fair to both contracting 
parties and in effect remove the burden, which rested upon 


many manufacturers, of defending themselves from un- 
founded allegations of profiteering during the war. 
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Conditions as to financial rewards from Government con 
tracts are very much the opposite from those general], 
assumed by the publie. In fact, there is a certain amount 
of feeling among American manufacturers in regard to 
Government contracts which can best be summed up in the 
colloquialism, “Never again!” 

“Never again—maybe?” According to joint resolution of 
Congress, the World War “was thrust upon the United 
States by the Imperial Government of Germany.” War is 
evidently not of our own choosing. If it has been thrust 
upon us before, it may be thrust upon us again, in which 
case, the American manufacturer will be called upon to do 
his bit as he did during the World War, and probably to 
an even greater extent on account of the increasingly wide 
application of mechanical implements to the art of war. 

In this breathing spell, whether it be for a year or a gen 
eration, there is ample time to smooth out all disputed ques- 
tions covering the business relations of the Government and 
American manufaeturers. Those who would naturally be 
called upon to manufacture Ordnance in the next emer- 
gency have a particular interest in these questions, inas 
much as the added burden and financial risk of non-com 
mereial manufacture will bear most heavily upon them. 

Now is the time for the Government and the manufac 
turer, with the lessons of recent adjustments fresh in mind, 
to bring their differences to the same conference table and 
seek to faee the future with inereased mutual confidence to 
their own mutual benefit. Let's get together! 





Official Insignia 
THE NUMBER OF NEW MEMBERS who joined the Associa 
tion during August and September was much larger than 
expected. Official insignia have been issued to as many as 
possible in order of seniority, but the available supply has 
heen exhausted. Additional orders have been placed, and 
every effort will be made to resume issuing at the earliest 


practicable date. 


Distinguished Serviee, Incorporated 
Nor MANY YEARS AGO, the “soul-less” corporation was 
brought to the bar of public opinion and charged with 
divers practices detrimental to the publie welfare. As a 
result, it was definitely determined in the publie mind that 
corporations as such had eapacity to distinguish right from 
wrong, and could, therefore, be held civilly, and in the per- 
sons of their directors, criminally liable for any wrongful 
corporate act. The institution of eivil, and in a few in 
stanees, criminal proceedings was entirely justifiable, but 
out of a few isolated eases developed a hysteria of hate to 
ward corporations as sueh. Mere bigness was confused with 
badness; prosecution beeame little less than persecution, 
until the publie became completely blinded to the faet that 
there was another and a brighter side to the shield of eorpo- 
rate character. 

However, the World War changed many long-cherished 
popular beliefs, many hitherto fixed attitudes of the public 
mind. With its back to the wall, the nation saw more elear- 
lv and was even forced by the inexorable logie of the situ- 
ation to adopt many courses of action which it had but a 
short time previously condemned as detrimental to its own 
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welfare. The war proved that corporations could perceive 
clearly their publie duty, and could, in their corporate ca- 
pacity, perform that duty in a manner meriting publicly 
expressed recognition of their valuable services to the na- 
tion in its hour of need. 

The efficiency of the corporation as a form of organiza- 
tion for econstrueting, manufacturing, merehandizing, ete., 
had long been reeognized, and Ameriean corporations in 
particular had a well-earned place in the popular mind for 
accomplishing all but the impossible in surmounting ob- 
stacles to our national commercial progress as well as in 
adding to our enjoyment of life. That they could do a given 
thing if they wanted to had never been doubted, but that 
they would want to do a splendid thing for the sheer pleas- 
ure of patriotic service, that they would cheerfully embark 
upon new and uncharted seas of industrial aetivity, with 
probable loss of regular business and disorganization of 
working forees, that they would unhesitatingly yield up 
trade seerets to competitors, contribute expert technical and 
executive service gratis, and voluntarily refund legitimate, 
well-earned profits, it remained for the World War to 
demonstrate. 

Because certain American corporations did do these splen- 
did things, beeause the eapital, management and labor foree 
comprising them responded as organizations so loyally and 
completely as to evoke the unstinted admiration of all con- 
versant with the facts, sheer justice dictated the foundation 
of an order of merit for conspicuous collective patriotism 
which finds its tangible expression in the bestowal of the 
Distinguished Service Certificate, for “loyalty, energy, and 
efficiency in the performance of: war work whieh aided ma- 
terially in obtaining victory for the arms of the United 
States of America.” 

Signed by the Secretary of War and The Assistant See 
retary of War in his capacity as Direetor of Munitions, it 
is a fit companion to the earlier orders of merit awarded for 
superlative individual patriotism—the Distinguished Serv- 
ice Cross, “for extraordinary heroism in connection with 
military operations against an armed enemy,” and the Dis- 
tinguished Service Medal “for exceptionally meritorious 
service to the Government on duty of great responsibility.” 

The government’s appreciation of the tremendous service 
rendered by the great corporations whose patriotism assisted 
so substantially in winning peace for the United States, 
should serve as a basis for a future further understanding 
hetween the manufacturer and the government. If Ameri 
can Industry will but maintain, in time of peace, the same 
spirit of co-operation with the government which they man- 
ifested during the war, and the government will bend its 
official energies toward meeting the manufacturers in the 
same attitude of mind, it will prove the greatest assurance 
of continued peace on a practical basis which any nation 


ean find. 


The Large Corporation As A Military Asset 

THE WAR DEMONSTRATED that the size and strength of a 
corporation may well affeet its potential value as a military 
asset to the nation. For instanee, at the outbreak of war. 
the iron and steel industry of the United States was highly 
organized into a relatively few large corporations. This 
faet rendered it much easier to weld them into a single ef 
fective production unit of the national industrial army 
than would have been the case had the industry consisted of 
thousands of*small manufacturers. Just as our untrained 
millions had first to be assembled into squads, then com- 
panies, battalions, regiments, and brigades, in turn, before 
they could be organized into effective fighting units, such as 


divisions, corps or armies, so would it have been necessary 
to waste much valuable time in mobilizing the steel in- 
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dustry for war but tor the fact that this preliminary com 
bination and recombination into larger and larger units had 
already been accomplished. 

The economic forces resulting from the highly competi- 
tive period of commercial activity which immediately pre- 
ceded our entrance into the World War had unconsciously 
provided the most efficient form of war-waging organization 
for one of our most vitally essential war industries. The 
existence of the highly integrated steel corporations, with 
their tremendous eapacity for production resulting from 
perfection of organization and methods, and their unlimited 
power of expansion due to their sound financial condition, 
was a fortunate circumstance comparable in effect upon the 
outcome of the war to the miraculous creation over-night of 
a seore of highly trained combat divisions. 


The Year’s Progress 


ABout A YEAR AGO, a rather remarkable event occurred 
the first annual meeting of the Army Ordnance Association. 
Some five hundred leaders of American Industry left their 
personal business and journeye! to the Aberdeen Proving 
Ground from as far west as Chicago, not merely to evi- 
denee their interest in the general subjeet of Industrial Pre- 
paredness, but to form an aetive organization devoted to the 
solution of its most eritical phase—the Ordnance Problem. 
As General McRoberts said, “The great signifieant thing in 
this meeting—is that we are here.” 

Since those words were spoken, other significant things 
have happened, a permanent organization of the Association 
has been effected; the membership has been doubled and now 
exceeds two thousand five hundred; an official journal, “voie- 
ing the demand of the American Industry that it be per- 
mitted to prepare for any emergency,” has been started; the 
first permanent officers of the Association have been elected; 
the War Department has officially reeognized the value of 
the work the Association has undertaken and has requested 
its co-operation in the instruction of Ordnanee Reserve Of- 
ficers. 

Other conditions significant of progress which the Asso- 
ciation has helped create, either indirectly or through the 
activities of individual members, are the participation of 
the great engineering societies in the design of new Ord 
nance, particularly motorized materiel; the participation of 
the great technical colleges in research for the improvement 
of explosive technique, and their inauguration of courses in 
Ordnance engineering for undergraduate members of the 
Ordnance Reserve Officers Training Corps, and also more 
technical post-graduate courses for permanent Ordnance 
Officers; the letting of contracts for the design of ordnance by 
commercial firms; the holding of the first R. O. T. C. Camp 
for technieal college undergraduates at Aberdeen Proving 
if special short 


Ground; and the announced establishment 
courses for Reserve Officers to be held for a month each 
spring and fall at Aberdeen and at Watertown. 

All of these things are important in that they tend to in 
crease the Ordnance knowledge which will be available to 
the Nation in event of war. Of even greater importance, is 
the recent action of the Secretary of War in ereating the 
War Council authorized by the Act of Congress, approved 
June 4, 1920, “for the consideration of polieies affecting 
both the military and munitions problems of the War 
Department,” and in specifically charging the Assistant 
Seeretary of War with supervision of “the formulation of 
the necessary plans for assuring adequate provision for 
the mobilization of materiel and of the industrial organiza 


tion of the country essential to wartime needs.” 
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The increasing importance of materiel in contradistine- 
tion to personnel is slowly but surely being appreciated, but 
the paramount importance of Ordnanece—non-commercial 
materiel—in the consideration of any plans for industrial 
mobilization has not yet been adequately recognized. It is 
to this task that the Association must address itself without 
delay in order that our computed nineteen million “man- 
power” may not, through lack of Ordnance, prove to be 
men powerless from a military standpoint. 


Comments on General Crozier’s Book, 
Continued from page 65 


As General Crozier says, “It must be remembered that no Lewis 
gun made in England for the British service, had 
available in the United States, even for test.”” He tells us that through 
out the winter and in the early spring of 1917, over fifteen important 
the gun. That it now been brought 


for use with 


as ever been 


been made in had 


practicability 


changes had 
state of ammunition 


Department 


to a American was 
shown by a test held under the auspices of the 
Consequently, after our entrance into the war and as soon as funds 
were available, the Ordnance Department ordered 4,400 guns 
and after a test by the War Department Machine-Gun Board in May, 
1917, they reported that the Lewis .30, fully 
established its character as a first-class Following this 
report, Lewis guns were ordered as funds became available. 


Navy 
Lewis 


machine gun, caliber 


machine gun. 


When our plants had been established and were going at full pres 
sure, the output of machine guns and automatic rifles of the Vickers 
Lewis, Colt-Marlin and Browning types 180,000 at the date of 
the armistice, and our rate of manufacture reached a point such as to 
remove all fear that our troops might lack a _ sufficient 
weapons of this class.—Scientific American. 


was 


number of 


To the Editor of the Army and Navy Jounal, 
Various of the book reviews have referred to Gen. 
volume, “Ordnance and the Wor'd War,” “comprehensive 
tory” of the achievements of the Ordnance Department. It is nothing 
of the sort, nor does it pretend to be. It is something vastly more 
important than the record of achievements—the truth 
concerning five great phases of the struggle for them, namely, its finan 
cial and legal embarrassments at the outset of the .war, and the diffi 
culties which it struggled with 
gressional incomprehension of the tremendous manufacturing and tech 
of field artillery 


William Crozier’s 


as a his 


unvarnished 


under subsequently public and Con 


nical problems rifles, machine guns, and exp osiv 


powder, 

To the ranks of those who have long sincerely admired and revered 
have watched his untiring, if futile, efforts ‘or 
its lethargy in affairs 


General Crozier, who 
the past two 
military, and who watched with deep distress the unjust and baseless 
arraignments of 1917, this volume comes as a long hoped for document. 
Here is set forth the naked truth concerning that experience, without 
bitterness, without prejudice and with attempt at self-justification 
beyond the barest statement of facts as they are recognized by every 
Ordnance man. He deals exhaustively with the embarrassments which 
so greatly hampered the Ordnance Department at the beginning of the 
war, owing to the lack of any provision whereby the financial and legal 
tangles and restrictions which all activities 
might be relieved in case of emergency, and discuss briefly the over 
The arguments which led up to the decision to 
Enfield rifle and the results of the ensuing delay 


decades to rouse Congress from 


no 


surrounded government 
head organization. 
modify the British 
as testified to military 
clear to the public at last. 

The truth about the Crozier-Lewis controversy, which has been dis 


by authorities and manufacturers are made 


cussed and lied about, buried and cxhumed at intervals for two years 
and a half by a half-informed press is at last set before the public 
as it appears on the official records of the Congressional hearings. The 
truth about the unrelenting effort on the part of General Crozier and 


of stolid indifference on the part of Congress toward our Field Arti! 


lery situation is brought forth as a refutation to one of the most 
unjust and infamous accusations ever launched against a _ patriot. 
* * The predominant impression left by a perusal of the 


onslaught on General Crozier at that period is that after the manner 
of the squid, which is reputed to envelop itself in a dense fog in an 
attempt at concealment, Congress, by the simple method of creating 
such a barrage of smoke and thundcr over the shortcomings of others 
sought to divert attention negligence. That 
the press, the people and the politicians, knowingly or innocently, fur 
thered this work quoting garbled 
either in ignorance of or indifference to the real testimony is clearly 
shown by excerpts from the hearings (which for some obscure reason 


have never been opened to the public). 


from its own criminal 


by passages from the proceedings 


ORDNANCE. 


—Army and Navy Journal. 
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Ordnance Reserve Corps 


Plans for Training 


Reserve officers who have been trying to find some solu 
tion for the question of how to keep abreast of the times 
in their military avocation without making too great a sae 
rifice of their professional interests, will be interested in the 
provisions of a reeent War Department General Order No. 
56, published September 14, 1920. This order deals in gen 
eral with the subject of military education for the Anny 
and sub-paragraph (¢) of paragraph 8 provides: 


There will be inaugurated at the various special 
schools special short courses for officers of the National 
Guard and Organized Reserve. Two of these short courses 
will be held yearly at each school, and the programs will 
be worked out by the chiefs of arms and services in con 
junction with the Chief of Militia Bureau, under the super 
vision of the War Plans Division, and subjeet to the ap 
proval of the Chief of Staff.” 


This course is intended primarily for reserve officers who 
saw service during the war, but it is of course open to all 
Reserve Officers, and National Guard Officers. It is pro 
posed to give the ordnance course twice a year during the 
months of May and September. It is anticipated that these 
months will be found well suited for the purpose. They do 
not break in upon the vacation plans of the summer, and yet 
they are near enough to the-vacation period to be taken dur 
ing a leave or a vacation without interfering with the year’s 
work. Weather conditions are more favorable for outdoor 
work than at other periods of the year. 

In carrying out this policy of the War Department, the 
Ordnanee Department will establish courses at the Aberdeen 
Proving Ground in connection with the Ordnanee School ot 
Application and at Watertown Arsenal in connection with 
the Ordnance School of Technology. These courses will be 
arranged so that there will be no duplication and so that 
the reserve officer may take both 
periods or years with profit to himself. 
confined to ordnanee duties and will not inelude any sub 


in suecessive 


The work will be 


courses 


jects of a general military nature, it being assumed that 
officers attending these courses will have previously quali 
fied in these general subjects. 

The first course will be given next May, and a study is 
now being made of the requirements. In general it is 
intended that the work at Aberdeen will be very practical, 
including a course in ordnance materiel, its care, use and 
maintenance laid down to enable the students to familiarize 
themselves with all kinds of ordnance materiel in a general 
way. Other subjects will be a short course in general ad 
ministration duties; the Field Service functions of supply 
and maintenance; inspection duty in the field; proof work 
and ordnanee engineering. One or more of the subjects 
under consideration will be required of all students, and the 
additional courses arranged so that they may be selected 
as electives in order that the individual officer may special 
ize along the lines he desires to follow. 

The work at Watertown will be treated in the same way, 
a number of short courses being given along various lines 
to enable the students to follow their own specialty. This 
work is intended primarily for officers who will be assigned 
to what may be considered industrial duty in eontra 
distinction to military duty, or, in other words, officers 
engaged in design, manufacture and inspeetion of ordnance 
materiel. It is hoped to make both courses so praetical 
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irst Officers and Directors of the 
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HE BALLOTING FOR OFFICERS OF THE ASSOCIATION has resulted in the election of a President, a Vice-President 


and six Directors, three of whom will serve for one year and three for two years in order to provide proper continuity of policy 


in the governing body of the Association. 


Under the leadership of its first permanent officers, the Association enters upon 


the second year of its existence as a going concern with a wide field of usefulness before it, and ample opportunity to become an 


effective factor in our scheme of National Defense. 


Under the Constitution, Counsel for the Association, the Treasurer and the Secretary are appointed by the Board of Directors 


The terms of the present incumbents all extend into the second fiscal year, so that no new appointments are to be made at this time. 


BENEDICT CROWELL, first President 
of the Association, who resigned as As 
sistant Secretary of War July 1, 1920, was 
born in Cleveland, Ohio, October 21, 1869. 
Mr. Crowell received his early education 
at St. Paul’s School, Concord, N. H., and 
graduated from Yale in 1891. In June, 
1918, Yale University conferred upon him 


the degree of M. A. 


Prior to coming to Washington Mr. 
Crowell was engaged in mining engineer- 
ing and in the building construction and 
banking businesses in Cleveland, and was 
Civil Service Commissioner of that city. 

In September, 1916, Mr. Crowell was 
appointed a Major in the Officers’ Reserve 
Corps, and in November of that year was 
made a member of the Kernan Board of 
the War Department to report on muni- 
tions of war and arsensals. In March, 
1917, he came to Washington as an asso- 
ciate of Mr. Frank A. Scott, of the Gen- 
eral Munitions Bcard. 

On June 1, 1917, he was called to active 
service in the Ordnance Department, and 
in August of the same year was trans- 
ferred to the Engineer Corps, Panama 
Canal Office, where he was Chief of Office 
and Purchasing Officer. He accepted the 
appointment as Assistant Secretary of 
War in November, 1917, and resigned 
July 1, 1920. 

In addition to his general administrative 
duties as Assistant Secretary of War, Mr. 
Crowell was appointed Director of Muni- 
tions in August, 1918, and up to the time 
of his resignation was in direct charge of 
these activities and the general adminis- 
tration of the War Department. 

Mr. Crowell is a member of the follow- 
ing technical societies: American Insti- 
tute of Mining and Metallurgical Engi- 
neers, The Iron and Steel Institute, The 
Canadian Mining Institute, Lake Superior 
Mining Institute, Cleveland Historical 


Society, and is at present chairman, Crow- 


ell-Little Construction Co., of Cleveland, 
Ohio; member of the firm of Crowell & 
Murray, Mining Engineers; and President 
of Rosiclare Lead and Fluor-Spar Mining 


Co., of Washington, D. C., where he is at 
present located. 


WILLIAM WHEELER COLEMAN, 
first Vice-President of the Association, 
was born in Baltimore, Md., November 21, 
1873. He attended public and private 
schools until entering college and gradu- 
ated from Lehigh University in the Class 
of 1895 with the degree of B. S. in Metal- 
lurgy. 

He was connected with the Bethlehem 
Steel Co. for about seven years, during 
which time he obtained a varied experi- 
ence in the production, testing and inves- 
tigating of ordnance materials, and sub- 
sequently with the Crucible Steel Co. of 
America, the Latrobe Steel & Coupler Co. 
He became connected with the Bucyrus 
Co. in 1905, and was elected President at 
the reorganization in 1911. 

In 1916 the Bucyrus Co. equipped one 
of its plants for making 8-inch shells for 
the British Government, fulfilling two con- 
tracts by April, 1917. On account of his 
experience in the manufacture of Ord- 
nance he was called to Washington in 
April, 1917, and requested to build 3-inch 
field gums. Accordingly, he organized 
and was made President of the Wisconsin 
Gun Co., and built and equipped an en- 
tirely new plant which was in production 
in 1917 on the Model 1916 3-inch gun 
when orders were received to change to 
the French “75.” 

He entered the Ordnance Department 
in April, 1918,.as a member of the “Ex- 
pert Staff’ of the Production Division 
with the special mission of endeavoring 
to increase the production of artillery, in- 
cluding forgings, cannon and carriages 
In September, 1918, he was made Special 
Assistant to the Chief of Ordnance in 
Charge of Artillery and its Accessories. 

Mr. Coleman is a member of the Amer 
ican Society of Mechanical Engineers, 
British Iron and Steel Institute, Milwau- 
kee Society of Engineers and the Ameri- 
can Society for the Advancement of Sci- 
ence, and is President of the Bucyrus 
Co., of South Milwaukee, Wis. 
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CHARLES ELLIOT WARREN, Treas- 
urer of the Association, was born in New 
York City and was educated at St. Paul’s 
School and Trinity College. After a brief 
preparation in the First National Bank of 
New York, in 1882 he became identified 
with The Lincoln National Bank, which 
had but recently been organized by the 
Vanderbilt interests. In 1912 Colonel 
Warren succeeded to the Presidency of the 
bank and is the present incumbent. 

His military service had its beginning 
in the Seventh Regiment of New York, 
from which organization he was called to 
accept a Lieutenancy in the Twelfth Regi- 
ment, of which he afterwards became 
Regimental Adjutant. He left this com- 
mand to accept appointment to office 
with the Headquarters of the Fifth Brig- 
ade, National Guard, New York, then un- 
der the command of the late Gen. George 
Moore Smith, on whose staff he served at 
different times as Major and Ordnance 
Officer, Inspector and Adjutant General, 
during the Spanish-American War. In 
1905 the Military Society of the War of 
1812 enlisted his services as a drill in- 
structor for their uniformed body, the 
Veteran Corps of Artillery of the State 
of New York. 

He was an ardent supporter and earn- 
est advocate of Gen. Leonard Wood’s 
“Plattsburgh Plan,” and was among th 
foremost to enlist in the First Plattsburgh 
Training Regiment, in which he attained 
the rank of Senior First Lieutenant. Af- 
ter the disbandment of this organization 
he was commissioned a Major in the 
Officers’ Reserve Corps, in which grade 
he served with the Second Plattsburgh 
Training Regiment. 

Immediately after the declaration of 
hostilities between the United States and 
Germany he was invited to accept a com- 
mission in the Ordnance Department at 
Washington, in which Department he 
served successively on the Staff of Major 
General Crozier, the Chief of Ordnance, 
U. S. A.; as Chief of Staff to Brigadier 
General Thompson, Small Arms Division, 
U. S. A.; on the Staff of Brig. Gen. Sam 
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uel McRoberts, Procurement Division, and 


and later. Colonel. After the signing of 


tion Division and assigned to duty ag 


finally on the Staff of the Secretary of the armistice he tendered his resignation, Special Assistant to the Chief of Qryq. 

War and as a member and Vice-Governor which was shortly thereafter accepted, and nance, in charge of District Ordnance 

of the War Credits Board. He was hon- on January 1, 1919, he became a member offices. The establishment of Ordnance 

orably discharged from active service Jan- of the law firm of Shearman & Sterling, Districts for the production of war mate. i 

uary 9, 1919. 55 Wall Street, New York City. rial with a view to decentralization of ay. , 
In addition to being Treasurer of the . aa P thority relating to matters of administra. I 

Army Ordnance Association, Colonel War- OFFICERS AND DIRECTORS. tion, production, inspection and shipment 

ren is on the Board of Directors and i of supplies was inaugurated by Genera] 

Treasurer of the American Officers of Tripp during his tenure of office as Chief ) 


the World War, and is a member of 
the Military Order of Foreign Wars an? 
the Society of the Cincinnati, and is a 
Past President of the American Bankers 
Association. 

RALPH CREWS, Counsel for the As- 
sociation, was born March 29, 1876, at 
Mount Vernon, Ill. His parents moved 
to Chicago when he was about 6 years 
old, and he was educated in the public 








WILLIAM W. COLEMAN 
Vice-President 


schools of Chicago and the Hyde Park 
High School, being a member of the Class 
of ’94; he graduated from the Law De- 
partment of Lake Forest University in the 
Class of 1897, was thereupon admitted to 
practice and entered his father’s office. 
He remained in partnership with his 
father until 1904, when he became general 
counsel for the National Packing Co. He 
took an active part in the litigation in- 
volving the packing industry during the 
years from 1904 to 1912, when the Na- 
tional Packing Co. was dissolved by vol- 
untary arrangement made with Attorney- 
General Wickersham. He then resumed 
the general practice of law as a member 
of the firm of Adams, Crews, Robb & 
Wescott, Chicago. He was appointed a 


member and secretary of the Draft Board 
selected to enforce the provisions of the 
Selective Service Law in 1917 in the city 
of Chicago; jciued the Ordnance Depart- 


ment in December, 1917, was commis- 


sioned Major, later Lieutenant Colonel, 
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President 














RALPH CREWS 
Counsel 


GUY EASTMAN TRIPP was born in 
Wells, Me., April 22, 1865, and was edu- 
cated at South Berwick (Me.) Academy. 
Mr. Tripp was commissioned Colonel 
in the Ordnance Department on January 
16, 1918, and in recognition of his excel- 
lent work as head of the Production Divi- 
sion was appointed Brigadier General in 
the Ordnance Department, U. S. A., on 
August 23, 1918, on which date he was 
relieved from duty as head of the Produc- 





of the Production Division, and later 
played such an important part in Ord. 
nance activities as to justify the assign- 
ment of a Special Assistant to handle 
matters pertaining thereto. This latter 
position General Tripp occupied until after 
the armistice had been signed, when he 
returned to civil life as Chairman of the 


f 


Board of Directors of the Westinghouse 








CHAS. ELLIOT WARREN 


Treasurer 





Electric and Manufacturing Company. 
General Tripp is a Director of the fol- 
lowing corporations American Interna- 
tional Corporation, American Surety Co, 
American Water Works & Electric Co. 
Bryant Electric Co., Canadian Krantz 
Electrical & Manufacturing Company, 
Ltd., Canadian Westinghouse Company, 
Ltd., Chase National Bank, Interborough 
Consolidated Corporation, Interborough 
Rapid Transit Co., Krantz Manufacturing 
Co., Martin-Parry Corporation, Morris 
Plan Co. of New York, New England 
Westinghouse Co., R. D. Nuttall Co., One 
Hundred and Forty-fifth Street Crosstown 
Railroad Co., Pennsylvania Electric Co 
Pittsburgh Meter Co., Wabash Railway 
Co., Westinghouse Electric International 
Co., Westinghouse Gear & Dynamometer 
Co., Westinghouse Lamp Co., Westing- 
house Metallfaden Gluhlam pen fabrik 
Gesellschaft m. b. H. of Vienna, Westing- 
house Metal-Filament Lamp Co., Ltd., of 
London, West Penn Power Co., West 
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Penn Railways Co., West Penn Traction 
& Water Power Co. and White Oil Cor- 
poration, and also a member of the New 
York Board of Trade and Transportation, 
Chamber of Commerce of the State of 
New York, and American Academy of 


Political and Social Science, Philadelphia. 


SAMUEL McROBERTS was born in 
Malta Bend, Mo., December 20, 1868. 








SAMUEL McROBERTS 


FRANK A. SCOTT 


After several years’ attendance in the 
public schools of Malta Bend, Mr. Mc- 
Roberts entered Baker University, Bald- 
win, Kans., from which he was graduated 
in 1891. He then began the study of 
law at the University of Michigan, gradu- 
ating in 1893. He holds the degrees of 
A. B., A. M. and LL. D. from Baker Uni- 
versity, and an LL. B. from Michigan. 

On leaving college General McRoberts 
became connected with the legal depart 
ment of Armour & Co., and in 1904 he 





AND 





was elected treasurer. This association 
was continued up until 1909, when he 
came to the National City Bank as its 


Vice - President and member of the board 


GUY E. TRIPP 














Cc. L. HARRISON 


of five executive managers, which handled 
practically all of the operating problems 
of the bank. 

He was commissioned a Major in the 
Ordnance Reserve Corps, November, 1917, 
and promoted to be Colonel in the Na- 
tional Army shortly afterward. In De- 
cember, 1917, he became chief of the Pro- 
curement Division, Ordnance Department, 
with direction of the contracting of all 
ordnance material which the army used 

On August 28, 1918, he was named 
Brigadier General and transferred to the 
A. E. F. 


he was actively engaged either in provid 


From then until his discharge 


ing supplies for the fighting army, or in 
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disposing of supplies after the armistice 
was signed. 

General McRoberts is on the Board of 
Directors of the following companies 
American Sugar Refining Co., the Consol 


idation Coal Co., American Ice Co., Na 
tional Surety Co., Kansas City Southern 
Railway Co., Great American Insurance 


Co., American-Alliance Insurance Co., th 




















WALDO C. BRYANT 








ROBERT P. LAMONT 


Freeport Texas Co., the Rail Joint Co., 


corpo 


the Rossia Insurance Co. and other 
rations He is also a trustee of Baker 
University, Northwestern University and 
the Young Men’s Christian Association of 
New York 


WALDO CALVIN BRYANT was born 
at Winchendon, Mass., on December 17 
1863. 

After finishing his course « study 
at the grammar school he entered C 


ing Academy at Ashburnham, pre; 
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for the Worcester Polytechnic Institute. 
He was graduated from that institution in 
1884 with the degree of Bachelor of Sci- 
ence, and immediately entered the employ 
of the Thomson-Houston Electrical Co. 
in their expert department at Lynn, Mass. 
Shortly afterwards he was transferred to 
Bridgeport, Conn., to operate the local 
electric light plant, remaining there until 
the spring of 1885, when he went to 
Waterbury to take a position with the 
Waterbury Electric. Light Co. He re- 
mained in Waterbury until October, 1888, 
when, having invented the Bryant Push- 
and-Pull Switch during the summer of 
that year, he to Bridgeport and 
started in the business of making electric 
light supplies under the name of the Bry- 
ant Electric Co., and specializing in the 
manufacture of sockets, switches and wir- 
ing devices used in incandescent lighting, 
both in this country and abroad. 

February 19, 1918, Mr. 
called to the service of the War Depart- 
ment of the United States Government 
as District Chief of Ordnance for the State 
of Connecticut and four counties in western 
Massachusetts, having charge of the pro- 
duction of munitions, guns, etc., for that 
district. 

Besides being President of the Bryant 
Electric Co., Mr. Bryant is 
treasurer, general manager and director of 
the Perkins Electric Switch Manufactur- 
ing Co., a director in the First Bridgeport 
National Bank, the People’s 
Savings Bank, vice-president of the Sie- 
mon Hard Rubber Corporation, and a di- 
rector in the Bridgeport Hydraulic Co., the 
Bridgeport Co., the Bead Chain 
Manufacturing Co. and the Bridgeport 
Hospital and Public Library Board. H< 
the American Institute 


went 


Bryant was 


president, 


trustee of 


Brass 


is a member of 
of Electrical Engineers. 


FRANK AUGUSTUS SCOTT 
born at Cleveland, Ohio, March 22, 1873. 

He was educated at grammar schools of 
Cleveland, and under tutelage of John H. 
Dynes, of Western Reserve University. 

Mr. Scott was Assistant Secretary and 
Secretary Cleveland Chamber of Com- 
merce 1895-1905; Secretary and Treasurer 
Superior Savings & Trust Co., Cleveland, 
1905-1908; receiver Municipal Traction 
Co., Cleveland, 1908-1909; 
Treasurer Warner & Swasey Co., manu- 
instruments 


was 


Secretary- 


facturers machine tools and 
of precision, 1909. 

In March, 1917, Secretary of War 
Baker, Chairman of the Council of Na- 
tional Defense, appointed Mr. Scott to the 
chairmanship of the Munitions Standards 
Board, Council of National Defense. On 
March 3lst the Council called him to the 
additional post of Chairman of the Gen- 
eral Munitions Board, a _ co-ordinating 
body of army and navy officers of high 


rank and of representative business men, 
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working in co-operation with the War 


and Navy Departments. 

The effective 
this Board in the early months of our 
participation in the war is generally rec- 
Without its expert aid in locat- 


assistance rendered by 


ognized. 
ing and creating new sources between the 
several governmental departments, as well 
American manufacturers and 
the United States 
have been delayed indefinitely in 


as between 
government, would 
con- 
structing cantonments and in placing the 
masses of contracts for the vitally essen- 
tial small arms, artillery, ammunition and 
equipments. ; 

The work and effectiveness of the Gen- 
eral Munitions Board made evident the 
opportunity for a larger body, with still 
greater. powers; and this need was met 
by President ‘Wilson in August, 1917, 
when he created the War Industries 
Board. Mr. Scott was appointed to the 
chairmanship of this Board, and the work 
of the General 
merged with the 
new body. 


was 


the 


Munitions Board 


broader duties of 


ROBERT P. LAMONT was graduated 
from University of Michigan in 1891, de- 
gree of B. S. C. E.; began work at Chi- 
cago with the architects in charge of con- 
the World’s Ex- 


position, and after a year or so became 


struction of Columbian 


engineer and secretary for one of the en- 


gineering firms engaged in construction 


work on the expositidn grounds; after 


about five years of general engineering 


work he became interested in manufac 
turing as vice-president of the Simplex 
Railway Appliance Co., Chicago, manu- 
facturers of parts of car trucks. About 
1905 the company was. merged with the 
American Steel Foundries; he became 
vice-president of the latter company in 


1905 and president in 1912. He is also 
Chairman of the Board of the Griffin 
Wheel Co. and of the American Auto- 


parts Co., and a director of the First Na- 
tional Bank of Chicago. 

He served in the Ordnance Department 
throughout the war, entering as a Major, 
and being promoted to the grades of Lieu- 
tenant Colonel and Colonel on account of 
his excellent work as Assistant Chief, and 
later Chief of the Procurement Division. 
After the armistice Colonel Lamont was 
made a member of the Ordnance Claims 
Board and served thereon until the spring 
of 1919, when he returned to civil life as 
President of the American Steel Foun- 
dries, with headquarters in Chicago, IIl. 


C. L. HARRISON is President of the 
Board of Sinking Fund Trustees, city of 
Cincinnati; Trustee of the Estate of L. B. 
Harrison, his father, and in active charge 
of same. He has conducted receiverships, 
organizations and reorganizations in and 
about Cincinnati; and is Vice-President of 
a member of manufacturing and railroad 
corporations. He is an active member of 
the Board of the Cincinnati Chamber of 
Commerce; a member of the Board and 
active in the First National Bank, the 
largest bank in that city. 

During the war Mr. Harrison served as 
Chief of the Cincinnati Ordnance District, 
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and since the armistice has been Chair- 
man of the District Claims Board, charged 
with settling all claims against the Goy- 
ernment arising from contracts for the 
manufacture of Ordnance in the States of 
Alabama, Florida, Georgia, southern Indj- 
ana, Kentucky, Louisiana, southern Ohio, 
Mississippi and Tennessee. 


Preparedness—A Sound American Plan, 


Under the above caption, “The Evening 
Mail,” of New York City, commented on 
the work of the Army Ordnance Associa- 
tion, in its leading editorial of August 25, 
1920, as follows: 

The most significant step to harvest the 
lessons of the world war in military plan- 
ning and in a typically American pro- 
gram of preparedness was taken not by 
Congress but by the Army Ordnance De- 
partment under the leadership of Maj, 
Gen. C. C. Williams. The most technical 
branch of the service, it did the most 
human thing imaginable. In effect it said 
to the manufacturers who had helped it 
to arm the American -Expeditionary 
Forces: “We needed you when war came. 
The country will need you if war comes 
again. Let’s stay together.” 

The result is the Army Ordnance As- 
sociation, binding together the regular 
officers in ordnance, the force of 8,000 
volunteer officers and still larger: number 
of civilians who worked during the war 
at Washington headquarters and in the 
thirteen ordnance districts, and the 10,000 
or more manufacturers who made big 
guns, rifles, shells and explosives with 
which to equip Uncle Sam’s fighting 
forces. These men know, what the coun- 
try had not glimpsed before and still only 
imperfectly discerns, that it is much more 
of a task to arm a division than it is to en- 
list and drill it; indeed there is naturally 
a gap of about eighteen months of time 
between the completion of both processes 
A million men might conceivably spring 
to arms overnight, as Mr. Bryan once pre- 
dicted, but the point is made that there 
must be arms to spring to. 

America’s policy does not countenance 
nor does its law permit the German plan 
of continued heavy government orders in 
peace time to private munition plants 
which also sell to other countries; in 
peace only the arsenals operate here, and 


necessarily on a limited scale. The Ord- 
nance Department has coped with this 
traditional and honorable handicap in 


sturdy American fashion by an organiza- 
tion of which Brig. Gen. Guy E. Tripp 
says in the initial number of “Army Ord- 
nance”: “In effect the chief of ordnance 
controls a dragnet covering the whole 
United States, and by proper manipula- 
tion he can bring instantly to his help 
all possible assistance in any field of en- 
deavor.” 

Here is the purpose of this volunteer 
association between ordnance and indus- 
try, as editorially stated in its magazine 
“Above all, effective measures must be 
taken to preserve, extend and disseminate 
the knowledge of the design and manu 
facture of arms accumulated at such great 
cost during the world war, to the end that 
our munition power may be forever ample 
to permit the full utilization of our man 
power and thereby render our country an 
effective factor in keeping the peace of 
the world.” Many of America’s leading 
men are members, and its headquarters 
in the Munsey Building, Washington, 
promises to become the center of pra 
tical national preparedness. 











Ordnance Reserve Corps 
Continued from page 86 
that al! ordnance reserve officers will find it profitable to 
take them both in the course of the next two or three years. 

Attendance upon these courses will be entirely voluntary. 
The officers attending them will be on a duty status and 
will receive mileage to and from their homes. This matter 
will be brought officially to the attention of all reserve 
officers, who will be invited to make their applications for 
the esurses at once. 

If the response to this work warrants it, additional 
“eourses may be arranged for at other periods of the year 
and may be given at other ordnance establishments. This 
is the beginning of a carefully studied program designed 
to make the Ordnance Reserve Seetion of the Ordnance 
Department a real reserve, and it is hoped that the initial 
response on the part of the reserve officers will meet the 
expectations of the Department. 

It is evidently the intention of the War Department to 
throw open all of its educational facilities to the officers 
of the reserve and to expend facilities wherever necessar\ 
for these purposes. As an indication of this policy, the 
order referred to above provides elsewhere: 

“Sueh officers of the National Guard or Organized Re 
serve as may desire and who possess the requisite qualifi- 
cations may be authorized to attend the full courses at 
both the special and general service schools.” 

Under this provision, it will be possible for a reserve 
officer to take the full year’s course at the Ordnance School 
of Application at the Aberdeen Proving Ground or at the 
Ordnance School of Technology at Watertown Arsenal. 
It is believed that these courses cover such ground and are 
so arranged that attendance upon them would be under 
certain conditions very profitable for a reserve officer. 

Note-—The Chief of Ordnance has asked Army Orp- 
NANCE to request all reserve officers who are interested in 
the courses, either at Aberdeen or at Watertown, to apply 
direct to the Training Section, Office of the Chief of Ord 
nance, for further particulars. 


Ordnance Department Notes 
Inter-communicating telephones for the Mark VIIT Tank 
have been authorized. 


The design studies for the Mark IX Selt-propelled Cat 
erpillar Mount for 155-mm. gun and 8-inch howitzer are 95 
per cent completed. Contract has been let to Holt Man- 
ufacturing Company for the detailing of the design and 
manufacture of the mount. 

The design studies for the Self-propelled Catervillar 
Mark X for 155 mm. howitzer and 4.7-inch gun are 90 per 
cent completed. Contract has been let for the completion of 
the design to the Holt Manufacturing Company. 

Under the supervision of Maj. J. O. Johnsen, the work of 
inspecting, storing, and classifying all gages of the Ord 
nance Department is progressing; small arms, pistol and au 
tomatic rifle gages are being centralized at the Springfield 
Armory; small arms ammunition gages, fire control gages, 
trench warfare ammunition gages, and part of mobile ar- 
tillery ammunition gages at Frankford Arsenal; seacoast 
projectile gages, 8-inch and larger howitzer carriage gages, 
and seacoast and railway carriage gages at Watertown 
Arsenal; eannon gages at Watervliet Arsenal; part of mo 
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bile artillery ammunition gages at Chicago Storage Depot, 
and field gun carriage gages, tank and tractor gages, drop 
bombs release mechanism gages at Rock Island Arsenal. 


The development of a gyroscopic compass for use in 
tanks has been suspended until the tests now under way for 
the magnetic compass have been completed. 


Project for the design of an ideal Browning aireraft ma- 
chine gun has been approved. This gun will embody all 
the improvements found necessary or desirable as a result 
if experience gained during the war. 

Four hundrd rifles fitted with special receiver sights, as 
recommended by Camp Benning, have been ordered manu- 
factured. Four types of sight are included: The Nash re- 
ceiver sight, the Lyman receiver sight, receiver sight for 
Model of 1903 rifle designed at Springfield Armory and 
windage sight designed at Springfield armory for the modél 
of 1917 rifle. 


Representatives of the Technical Staff and the Artillery 
Division witnessed the firing of the special test of the 3- 
inch anti-aireraft gun model of 1918 on the trailer mount, 
June 30, July 1 and July 2, 1920, at Aberdeen Proving’ 
Ground. On July 2, an aeroplane in flight was used as a 
target to aim at, but the gun was set at a lower elevation for 
safety. The plane flew back and forth over the sector 
through which it was safe to fire from the position of the 


gun 


Experiments have been initiated to determine whether 
one of the recuperator oils now in use can be used in 
material of the Schneider type in place of the glycerine 
and water, and a firing program has been drawn up to 
cover the investigation. The glycerine is expensive and 
difficult to procure in time of war and has been found in- 
jurious to the parts of the reeuperators. 


Changes in Organization, Procedure, and Personnel. 

A War Plans Section has been established in the Office of 
the Chief of Ordnance. Maj. M. L. Brett, Ordnance Depart- 
ment, U.S. A., is in charge. It is the duty of this Section: 

“(a) To exercise general supervision and co-ordination 
over the preparation and revision of the War Plans of the 
Ordnance Department, and to be responsible that the plans 
submitted to the General Staff conform to the requirements} 
of the assumed situation. In addition to the War Plans 
called for by the General Staff to meet the specific assumed 
situations, the War Plans of the Ordnance Department shall 
include: the plans for production of Ordnance material in 
war; War Organization of the Ordnance Office, and the © 
Distriet Offices; Tables of Organization; Reeruiting and 
Training Projects; Man Power Requirements, and such 
statistics of requirements and progress as concern these 
matters. 

“(b) To aet as general liaison officers with the General 
Staff in matters relating to War Plans and to supervise 
and co-ordinate the direct liaison authorized in office orders 
between the General Staff and the several groups and divi- 
sions of the Ordnance Office. 

“(e) To receive and transmit all correspondence with the 
General Staff referring to War Plans and to see that it is 
acted upon by the responsible group or division. All such 
correspondenee, all special and periodical reports, and all 
data eovering requirements referring thereto shall be for 

Continued on page 96 
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Second Annual Meeting, Army 
Ordnance Association 


At Aberdeen Proving Ground, Maryland, October 22d and 23d.1920 


THe SeconpD ANNUAL MEETING OF THE ARMY ORDNANCE 
ASSOCIATION will be held on Friday, October 22d and Sat- 
urday, October 23d, 1920, at the Aberdeen Proving Ground 
of the Army Ordnance Devartment. The 
most fortunate in being permitted, through the courtesy of 
the Secretary of War, to hold its meeting at the military 
station where all new and experimental Ordnance materiel 
is proof-tested before being issued to the military service. 
The membership is thus afforded an opportunity to see the 
latest types of Ordnance materiel at the most interesting 


Association is 


stage of their development. 

Through the courtesy of the Chief of Ordnance, members 
will be permitted to bring guests, except that, due to the 
limited accommodations at the Proving Ground, it will be 
impossible to provide accommodations for ladies. Entrance 
to the Proving Ground is limited to American citizens under 
War Department regulations. 

Admittance to the Proving Ground is by non-transferable 
identification badge only. 
members for themselves and guests on application direct to 
the Commanding Officer, Aberdeen Proving Ground. A 
complete list of membership has been furnished the Proving 
Ground authorities and will be kept up-to-date by daily re- 
ports from the Washington office in order to permit the at 


These badges may be obtained by 


tendance of members who joined up to the date of the meet- 
ing. Arrangements will be made to permit new members to 
join at the Proving Ground prior to and during the meeting. 

Members are requested to mail their applications for 
badges to the Commanding Officer of the Proving Ground 
at the earliest practicable date in order to afford him ample 
time to complete arrangements for meals and sleeping ae- 
commodations. 

Luncheon will be served Friday noon, dinner Friday 
evening, breakfast Saturday morning, and luneheon Satur 
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day noon, at one of the government messes by a eivilian 
caterer at not to exceed $1.00 per meai. 
modations will be provided in the guest house, administra- 
tion building and barracks at a nominal fee. 


Sleeping accom- 


The Proving Ground is stationed a few miles east of the 
town of Aberdeen, Md., which is located about half-way 
Baltimore, Md., and Del. Both the 
Pennsylvania and the Baltimore & Ohio railroad have sta- 
tions in the town of Aberdeen, the former being a short 
distance The Prov- 
ing Ground is reached by government train, on which iden- 
The gov- 


ernment station in Aberdeen is directly adjoining the east- 


between Wilmington, 


east of and in plain sight of the latter. 
tification badges are accepted for transportation. 


erly platform of the Pennsylvania station and all memuers 
whether arriving by Pennsylvania Railroad or Baltimore « 
Ohio, should proceed to this platform on arrival in Aber- 
deen. 
Before 
their guests will have an opportunity to check hand-bag- 


hoarding the government train, members and 





gage. Those who signify their intention of remaining over 
night will be assigned sleeping accommodations by number 
and their hand-baggage will be transported to the Proving 
Those 


who are unable to remain over-night will find their baggage 


Ground and will be deposited at the beds assigned. 


at the Proving Ground check room in the front end of the 
Administration Building. 

Aber- 
deen station until 12 noon on Friday, after which it will be 
front of the Building, 


may be checked for safe-keeping with the 


An information booth will be maintained at the 


maintained in the Administration 


where baggage 


information elerk. 
reached by way of the 


The town ol Aberdeen can be 


Baltimore & Ohio Railroad by both northbound and south 




















materiel now at the Prov- 
ing Ground and to witness 
firing from typical mounts. 

‘The special train will be 
used for the transportation 
of members to all points of 
interest at the Proving 
Ground on Friday as well 
as for bringing them back 
to the mess halls for lunch- 
eon and to the Administra- 
tion Building for a short 
business meeting in the af 
ternoon, during whieh the 
officers and directors for 
the coming year will for- 
mally take office. 

‘All firings at the Proving 
Ground are part of the 
eurrent work of the estab 
lishment. The Command- 





ing Officer has arranged to 
postpone some of the more 
interesting tests due to be 
held earlier in the month 
until the date of the meet. 
ing, and has also been able 
to advance the date of tests 
scheduled for a few weeks 
following in order that a 
maximum amount of in- 
teresting demonstrations 


may be made during the time the convention is in session 
without additional expense to the government. 


Association, Aberdeen Proving Ground 


contains the latest availabie 


service corrected for the tall and winter season. 


will have an opportunity to inspect all the railway artillery 





On leaving the town of Aberdeen the government train Trench Mortar Bombardment; 
will proceed to the railway mount range, where members Machine Gun Barrage; 
Competitive Firing and Maneuvering Test between a 75- 


WAR DEPARTMENT 


WASHINGTON, D.C 


September 10, 1920. 
Honorable Benedict Crowell, 
President, Army Ordnance Association, 
Washington, D. C. 


My dear Mr. Crowell: 


Iam very glad to grant authority for 
the Army Ordnance Association *%o hold its second Annual 
Meeting at the Aberdeen Proving Ground, the date and other 
details to be arranged with Major General C. C. Williams, 
Chief of Ordnance, to whom I have furnished copies of your 
letter and my reply thereto. 

From all I can learn the Association is 
doing a very valuable and much needed work in endeavoring 
to maintain cordial relations between the Government and 
American manufacturers who might be called upon to produce 
ordnance in an emergency. As you know, the War Department 
has requested the Association to assist it in maintaining 
the interest of reserve officers in the Army and your maga- 
zine - Army Ordnance - which I have read with great pleasure 
seems to fill an important place in our plans for furnish- 
ing these officers and others interested in thé Army infor- 
mative and instructive matter which they could obtain in no 
other way. 

Assuring you of the cordial and continuing 
cooperation of the War Department in the patriotic efforts 
of your Association, I am with warmest personal regards 


Very truly yours, 


ee 


finn ee an Sn 


Secretary of War. 


Events already scheduled inelude: than half its weight. 


Firing of Large Caliber Cannon from Railway Car- 


riages ; 


Firing Against Armor Plate for Penetration; Ordnanee materiel of American manufacture, in use 








bound trains which make regularly scheduled stops. De- Dropping of 550-pound Bombs by the 258th Bombing 
tailed time-table for use in this connection will be found Squadron of the Army Air Service; 


on the extra page inserted between pages 94 and 95, which — Stunt Flying by Members of the Squadron ; 
information concerning train Simulated Aerial Combat in the Sky; 


Demonstration of Smoke Sereen: 


mm. Gun drawn by a 2} 


& 
ton Tractor and a 75-mm. 
Gun on a_ Self-propelled 
Caterpillar Mount. 

The largest cannon so 
far provided with a self- 
propelled mount and 240. 
mm. howitzer, model 1918, 
will also be maneuvered 
and fired, 

The new Mark VIII 35- 
ton Tank will be put 
through its paces and dem- 
onstrate its efficiency as a 
land battleship, mounting 
two 6-pound guns and 
seven machine guns, whilé 
advancing over trenches 
and disposing of such ob- 
stacles as may have th» 
temerity to oppose its 
progress. 

The new Christie Tank, 
designed for caterpillar 
traction on rough and soft 
ground and for wheel trac 
tion on good roads, will be 
demonstrated as well as 
the applieation of the 
Christie drive to self-pro- 
pelled gun mounts. 

As a finale, there will be 


a tractor tug-of-war between a German Lanz tractor weigh- 
ing 45,000 pounds and an American artillery tractor of less 


In the interval between firings ample opportunity will be 


afforded members to inspect all experimental and standard 


93 


at the 
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Proving Ground. There will also be an opportunity to in- 
spect the finest as-ortment of “Made in Germany” artillery 
and o:her ordnance collected abroad by the “A. E. F.” 

On Friday evening a smoker will be held in the Admini- 
stration Building, comprising, in addition to selected vaude- 
ville acts and a comedy film, the African Battle Royal which 
made made such a hit at the !ast Convention—five men in 
the rirg to start with and the last man out getting the 
money. 

Members and their guests should bear in mind that a dis- 
tine.ly outdoor time is scheduled and dress accordingly. 
Heavy shoes should be worn and overcoats should at least 
be brought to the Proving Ground for use if the weather 
becomes unseasonably cool. 

Groups of members who have already signified their in- 
tention to attend include the Ordnanee District Chiefs, who 
have formed a s3cieiy under the leadership of General Tripp 
and who expect to motor to Aberdeen from New York on 
‘lhursday, Uetober 21st, remaining at the Preving Ground 
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overnight, and many of the present Commanding Officers _ 


of arsenals in the United States. 

After luncheon on Saturday, special trains will leaye 
the Proving Ground for the town of Aberdeen at 12:40 
and 1:20 p.m. to connect with southbound and northbound 
trains on the Pennsylvania Railroad. 


Tools of Victory.—“Outside of heroism Victory needed 
certain tools without which the most admirable outburst of 
patriotism and of the spirit of sacrifice would have been 
in vain. 

“We are living in a mechanical age in which the inven- 
tions of the engineer enormously extend the scope of man’s 
action. However great and noble may be the share of the 
soldier’s spirit in the result of the battle, it may be stated 
that it is only a small fraction of the part played by cer- 
tain mechani:ms, by what may be termed ‘The Tools of Vie- 
tory —Ordnance.”—PHILIFPE BUNEAU-VARILLA, in “The 
Great Adven:ure of Panama.’ 


, 


Ordnance R.O.T.C. Camp, Aberdeen 


Proving 


(Ground 


STEPHEN H. MAC GREGOR 


Charter Member A. O. A 


The first Ordnanee Camp for students of the Reserve 
Officers Training Corps was opened at the Aberdeen Prov- 
ing Ground on June 17. ‘Thirty-eight students from Yale, 
Massachusetts Institute of Technology, Cornell University, 
University of Wisconsin and Ohio State reported for duty 
and were soon provided with uniforms and equipment. 
They continued in camp until July 29. 

There is much interest centered in this camp, the first 
of its kind, because in the future the R.O.T.C. units about 
the country will supply a large majority of the personnel 
of the Officers’ Reserve Corps. While the R.O.T.C. idea 
is not new, there has been no opportunity as yet to deter- 
mine the suecess of the scheme. ‘The act of June 3, 1916, 
known as the National Defense Act, provided for Reserve 
Officers’ Training Corps units at universities and collegcs 
throughout the country, but the World War intervened 
before much had been accomplished. Under the Act of 
June 4, 1920, greater opportunity exists for the building 
up of an efficient and adequate reserve of trained officers, 
and it is expected that a few years more will find the Corps 
well started. 

During the war over 193,000 officers were commissioned 
in the Army from various sources. Officers were selected 
from among Regular Army enlisted men, training camps, 
the National Guard and directly from eivil life. Experi 
ence indicates that of the types of emergency officers, co! 
lege men were the most successful and efficient. It was log- 
ical, then, for the War Depariment to turn to the eduea- 
tional institutions of the country to find material for future 
Reserve Officers. At the present time the Ordnance De- 
partment has about 2,500 officers in various grades on the 
Reserve list. These officers have in nearly all eases had 
actual experience during the war and are ready for active 
duty should the occasion arise which would demand their 
services. In a few years these officers will gradually drop 
out of the list of availables until the time will come when 
no veteran reserve officers remain. It is therefore impor- 


> 


tant that provision be made to keep alive the list of officers 
on whom the country will depend in an emergency. ‘This, 
it is planned, will be done by building up a Corps of Re- 
serve Officers, year by year, of college men who qualify for 
a particular branch or service by fulfilling the require- 
ments of the R.O.T.C. unit maintained by that branch of 
service. 

At this time, while the experiences of the war remain 
fresh in our minds, it is important that we do not forget 
the particular experience of providing thousands of officers 
for the vast armies that were drafted for service overseas. 
It is important that the idea be brought home to the young 
men now in college who have the time and the opportunity 
to become qualified for service as commissioned officers. 
A few years ago the most violent alarmist could not s 
us with the prospect of being involved in a war that woul 
eall on us for an army of 4,000,000 men. No one would 
consider that the Ordnance Department of less than 100 
officers would expand to almost 6,000 officers. But the 
day came, and the raw officer material had to be manufac- 
tured iato the finished product in an ineredibly short 
space of time. How well this manufacture was accom 
plished is not to be questioned now. The question now 
is: Are we to profit by our experiences of the past? Are 
we to go through the same heetie performance or are we 
to soberly consider the question now and earefully and 
deliberately build up a reserve which will be ready? 

The R.O.T.C. promises to aid materially in simplifying 
the problem. Young men of college age are offered the 
opportunity of entering R.O.T.C. units and devoting bu 
a small percentage of their time to pursuits which will I 
of benefit to them physreally, mentally and financially and 
at the same time performing a solemn duty to the country 
by aiding in the scheme of National Defense. The law 
provides eertain allowances to R.O.T.C. students which, in 
many eases, exceeds the amount of their college tuition. 
Travel pay is authorized to and from camps, and while ai 
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Note.—The Pennsylvania R. R. has found it impracticable to grant a request that a through northbound and a through 
southbound train make special stops at Aberdeen on Friday morning. 


TRAIN SERVICE 


From New York City and vicinity— 
Take any midnight train (preferably B. & O. R. R. to avoid transfer) to Baltimore. 


Leave Baltimore via Baltimore & Ohio R. R............ Camden Station........... Neue eae .. 8:40 A. M, 
EN sane c:sceseeawde's ose eee Mn oe 
th NN, NN nk os a any wid eka Oa We ah eee Re RE eile wa meee ee . 9:24 A. M. 
) From Philadelphia and vicinity— 
; Leave Philadelphia via Baltimore & Ohio R. R., 24th and Chestnut Streets........ Peorre :. «  * 
Leave Wilmington via Baltimore & Ohio R. R., Delaware Avenue and DuPont Street .. vs ei aot e 8:20 A. M. 
; nn ee a 8 ins os wk ba awe mae bE R AS RORY OnE Se oa s eres 
c Frem Washington and vicinity— 
es ns ee I A ED Be Pik isc ceed Seesictccdunscusebanews . 7:45 A. M. 
i Se, Ce , ocas enc tebe ebcadeeeetenekeuucecews Ei . 8:40 A. M. 
ry ee I i aa sk sv oath ee nohed bode sinewet gees faleaeoahies sae sssccve OM a oe 
ge EE Oe SE eee ee eee Ee ere oT Ot etre en ree urk's all Keates 9:24 A. M. 


Parlor Cars and Dining Cars on all trains. 

Western connections via Baltimore—Union Station—should allow ten minutes for transfer to B. & O., Mt. Royal Station. 

Western connections via Philadelphia—Broad Street or West Philadelphia Station—should allow 20 minutes to transfer 
to B. & O. Station at 24th and Chestnut Streets. 

Government train will leave Aberdeen, Maryland, for the Proving Ground 15 minutes after arrival of connecting trains. 

Hand baggage will be checked on arrival and will be found at quarters assigned to members at Proving Ground. 


RETURNING 


Government trains will leave the Proving Ground at 12:40 P. M. Saturday, connecting with 1:12 P. M. Pennsylvania R. R. 
train for Baltimore and Washington; and at 1.20 P. M., connecting with the 1:40 P. M. Pennsylvania R. R. train for Wil- 
mington, Philadelphia and New York City. 

For the accommodation of members and guests leaving later than 1:20 P. M., transportation will be provided to make 
comnections with the B. & O. R. R. train leaving Aberdeen for the South at 2.20 P. M., and for the North at 2:25 P. M. These 
are through trains, No. 501 and No. 524, respectively, and special stops will be made at Aberdeen on Saturday only, through 
the courtesy of the B. & O. R: R. Company. Parlor and Dining Cars on B. & O. trains only. 


Please mail this notice promptly direct to the Proving Ground and thereby facilitate the making of arrangements for your 
comfort while there. 


; THE COMMANDING OFFICER, Aberdeen Proving Ground, Aberdeen, Md. 
: I expect to attend the second meeting of the Army Ordnance Association to be held at the Proving Ground on Friday, 
October 22, and Saturday, October 23, 1920, and will bring as my guests the following gentlemen*, whom I vouch for as 


American citizens: 
Name Address 


Please reserve accommodations for myself and guests as follows: 
(Indicate number of reservations opposite each item) 


Luncheon, Friday noon. _~........ Smoker, Friday evening. ...+.... Breakfast, Saturday morning. 


ONIN IR PRIN INI NAN IRIN I PAIR IPR IR PRPC PRPC OC PCO 


Dinner, Friday evening. = ........- Sleeping quarters, Friday night ........ Luncheon, Saturday noon 


Please send identification badges for myself and guests to me at 


ON ROA SIRIR FIRES 






Member, Army Ordnance Association. 
*Note.—Due to the limited accommodations at the Proving Ground, it is impracticable to extend this courtesy to ladies. 
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Program 
























(A Complete Program, with full data concerning material under 
' test, will be furnished each member and guest on arrival at | 
Aberdeen.) | 


i} FRIDAY MORNING 
Firing of 10-inch Sliding Railway Mount 
Firing of 12-inch Pivot Railway Mount | 
Firing of 8-inch Railway Mount 


Inspection of 12-inch Railway Mortar 
Inspection of 14-inch Railway Mount . | | 
Examination of Armor Plates Pierced by Projectiles | 


FRIDAY AFTERNOON 


Inspection of Hangars, Planes and Bombs at Flying Field } 
“Stunt” Flying and Simulated Aerial Combat by 258th Heavy 
Bombing Squadron | 
Trench Mortar Bombardment 
Machine-Gun Barrage 
Smoke Screen 
Annual Meeting 
Technical Moving Pictures. | 
| 


FRIDAY EVENING 
Vaudeville—Smoker 





i} Comparative Test of 75-mm. Guns, Tractor Drawn, vs. Self- 
i ° Propelled. | 
Firing of 240-mm. Howitzer from Self-Propelled Mount l 
i Maneuvering and Firing Test of 35-ton Tanks 
Comparative Test of Anti-Aircraft Mounts 

Demonstration of New Christie Tank 
Dropping of 550-pound Bombs from Airplanes 
| Firings from All Types of Field Guns i 


f SATURDAY MORNING | 
| 


Firing Against Armor Plate for Penetration 
Tractor Tug of War—United States versus Germany 





Fac-simile of Identification Badge to be worn by 
_members while at the Proving Grou 






‘Ni 





All Guards and Sentinels 
Will Admit 







Mr. 





to the 
Aberdeen Proving Ground 


Friday, October 22d, 1920 
Saturday, October 23d, 1920 






Second Annual Meeting 






Army Ordnance Association 
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First R.O.T.C. Class at Aberdeen Proving Ground 


the camp, quarters, clothing, medical attention and sub 
sistence are furnished, and in the advanced camp an allow 
ance of about $1 a day is paid the students. 

The Aberdeen Camp is the first of its kind, and it 1 
hoped that as future camps are held they will grow larger. 
Every effort was made this year to provide for the comfort 
and the entertainment of the students so that the members 
go back to their schools with a bigger, broader idea of the 
Ordnance Department, its work and its personnel. It is 
hoped that thirty-eight apostles will go forth on July 29 to 
preach the gospel of Ordnance in the schools and colleges 


where the subjects taught are in line with what is desired 
that an Ordnance Officer be proficient in. 

Colonel Morrow and Lieutenant Colonel Merry, of the 
R.O.T.C. Branch of the General Staff, recently visited the 
camp and were very much pleased with the facilities pro- 
vided. Quite an esprit has sprung up among the thirty- 
eight pioneers, and it is hoped that this spirit may grow. 

The plans of the Department contemplate courses of the 
Ordnance R.O.T.C. next year at Yale, Massachusetts Insti- 
tute of Technology, Cornell University and the University 
of Wiseonsin. It is expeeted that an Ordnance Officer will 














R.O.T.C. Barracks 





R.O.T.C. Baseball Team, Aberdeen Proving Ground 
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‘ 


be on duty at each of these institutions and that the attend- 
anee next year will be greatly increased because of the fact 
that a year will have elapsed in which to adjust courses 
and provide for students who were unable to attend this 
year’s camp because of interference with the eollege sum- 


ORDNANCE 


mer work. 


Brown, Dayton T., 
85 W. Hancock Ave., 


Detroit, Mich. 


Clarkson, Ernest, , 
28 Fiancis St., 


Waltham, Mass. Somerville, Mass. 
Chellis, Lawrence D., Kircher, Ralph N., 
30 Somerset St., 1108 FE. 7th St., 
Belmont, Mass. Merrill, Wis. 
Cohen, Asher Z., Kruse, Victor N., 
77 Sylvia St., 161 Bay State Rd., 
Arlington Heights, Mass. Boston, Mass 
Coldwell, Fiank M., Lord, G. Frank, 
75 Cottage St., 427 Main St.. 
Mansfield, Mass. Athol, Mass 
Cole, Vernon C., Lovis, Donald B., 
Barre, Mass. 26 Adelaide St., 
Crowley, John D., Jamaica Plains, Mass 
P. O. Box 134, Lyman, Donald F., 
Fall River, Mass. 97 Norton St., 
Davis, Elmer W., New Haven, Conn. 
45 Monroe St., Moran, Bernard H., 
Hartford, Conn. 6 Grant St., 
DeForest, Elliott, Natick, Mass. 
3900 Thomas Ave. So. Moran, Joseph P., 
Minneapolis, Minn. 162 Plymouth St., 
Dibbell, David, New Haven, Conn 
124 Brownell St., Newton, Clinton A., 
New Haven, Conn. 251 S. Whitnet St., 
Felsenthal, Robert M., Hartford, Conn. 
1123 Chatfield Rd., Ramesdell, Roger W., 
Hubbard Woods, II. Tregenna St., 
Washington, Conn. 


Ferdinand, Ralph E., 


Jackman, George W., 
82 Stiafieléd Rd., 
Bridgeport, 
Kiley, Albert J., 
11 Morton St., 


Conn. 


63 Temple Ave., Reinhard, Herbert W., 
Winthrop, Mass 207 Harvard St., 
Finch, Herman F., 
621 Walnut St., Reyer, Karl Dustin, 
Newtonville, Mass. 33 S. 26th St., 
Frazier, Raywood, 
70 Trumbull St., 
New Haven, Conn. 
Gwynn, Herbert W., 


Richardson, Nels C., 
721 S. Walts Ave., 


5 Off South St., Rosseau, Leon B., 
Framingham, Mass. Lyme, Conn 
Hanson, Paul L., Sowers, Cliston, 
11 Cutler St., 525 State St., 
Waverley, Mass. Kingman, Ind. 
Hays, James, Stainton, Robert, 
33 W. Delason Ave., 555 Potomac Ave., 
Youngstown, Ohio. Buffalo, N. Y. 
Hemeon, James R., Williams, Hubert L., 


9 Standish St., “Paxton,” R. D. 2, 
Dorchester, Mass. Richmond, Va 
Hickey, Thomas F., Young, Raymond W.., 
107 Blue Hill Ave., 4209 Country Club Blvd., 
Roxbury, Mass. St. Joseph, Mo 


Ordnance Department Notes 


Continued from page 91 
warded to the General Staff through this Seetion for its 
information and necessary ¢o-ordination. This Section will 
take no official action by indorsement thereon.” 


A eontract has been made with the University of Michigan 
for the eondueting of non-ferrous research work on small 
arms eartridge cases. An investigation will also be con- 
ducted on the relation of grain size to hardness as indi- 
eated on the Baby Brinell machine for non-ferrous material 
entering into the manufacture of small arms ammunition. 


Fifteen windage sights for the model of 1917 rifle re- 
ceived from the Royal Small Arms Factory, Enfield Lock, 
England, have been ordered fitted to rifles and sent to Camp 
Benning for test. 


A ealiber .22 gallery practice rifle, of the same appear- 
ane? and with the same bolt action as the regular Spring- 
field rifle, has been sent to the Infantry School, Camp Ben- 
ning, Georgia, for examination and test. 


Dorchester, Mass. 


Lafayette, Ind. 


Sioux Falls, S. D. 





LITERATURE 


Un August 6, 1920, there was established under the Chief 
of Manufacture an Arsenal and Industrial Relations Sery. 
ice with Maj. ©. M. Wesson, Ordnanee Department, as 
chief. This Service performs all the duties originally as- 
signed to the Arsenal Section of the Administration Divi- 
sion, and subsequently transferred to the Inspector of Ord- 
nance Establishments. These duties inelude the establish- 
ment of uniform }usiness procedure, general rules and regu- 
lations for the conducting of business at Ordnanee estab- 
lishments, the supervision of cost and property accounts 
and general business administration at Ordnance establish- 
ments, the supervision of the property accountability at 
arsenals. This Service also handles all Inter-Bureau requi- 
sitions received in the Ordnance Department, as well as all 
questions of industrial relations. 


Report has been received from Fort Riley on the ealiber 
45 automatic pistols as modified for firing blank ammuni- 
tion and on the ammunition for same. Further development 
was recommended and the matter has been taken up with 
Springfield Armory, and a work order issued to provide 
for such alterations as may be necessary. It is expected 
that this device will be of considerable value to the Cavalry 
in training men and horses. 


To meet the demands of the Infantry, two types of eal- 
iber .30 tracer ammunition are being developed; first, am- 
munition which will trace at least 800 yards and have a tra 
jectory the same as the service ammunition; and second, 
ammunition which will trace at least 1,500 yards. The 
present efforts of the Department are bent toward increas- 
ing the reliability and length of trace of the model of 1917 
tracer ammunition, which was developed primarily for Air 
Service use, so as to meet the first requirements above. 


Ordnance Officers for Corps Areas. 

lst Corps Area, Capt. H. G. Stanton, Boston, Mass.; 2nd 
Corps Area, Maj. A. W. Maish, Governors Island, N. Y. H.; 
3rd Corps Area, Capt. O. J. Gatchell, Baltimore, Md.; 4th 
Corps Area, Maj. W. V. Randall, Charleston, S. C.; 5th 
Corps Area, Maj. C. A. Walker, Jr., Fort Benjamin Harri- 
son, Indiana; 6th Corps Area, Maj. E. S. Hughes, 230 East 
Ohio St., Chicago, Ill.; 7th Corps Area, Capt. T. J. Hayes, 
Fort Crook, Nebr.; 8th Corps Area, Maj. A. F. Casad, Fort 
Sam Houston, Texas; 9th Corps Area, Capt. P. R. Fay- 
monville, San Francisco, Cal. 

Design of a multiple mount for anti-aircraft use is under 
development at the Springfield Armory. This work is being 
carried out with a view to using either two machine rifles 
or two machine guns as a self-contained battery. 


The development of a suitable .50 ealiber armor-piere- 
ing ammunition is proceeding satisfactorily at Frankford 
Arsenal, and the development of tracer bullets has been 
started. A heat-treating furnace for the cores of armor 
piereing bullets has been developed and installed by Frank- 
ford Arsenal. <A preliminary test of this furnace indicates 
that it will be satisfactory. A powder entirely suitable for 
use in .50 ealiber ammunition has not yet been developed, 
but considerable progress along this line is being made. 

The model ealiber .50 Browning aireraft machine gun de- 
veloped at the Colt Plant has been turned over to the Air 
Serviee at MeCook Field for test. 
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Book Reviews 


THE ARMY BEHIND THE ARMY.—lIt is something of a relief to 
come across a war book which neither overwhelms one in a deluge 
of dry statistics nor smothers one in “blurb.’’ Consequently, Maj. E. 

Alexander Powell’s “The Army Behind the Army,” written by a news 

paper man who can write, will find many eager readers among the 

corps of those whose activities and observations were confined to one 
service. In an absorbing styie Major Powell has discussed impattially 
the functions, achievements, and in many cases the errors of the Signal 

Corpst the Engineers, the Gas Corps, the Q. M. C., Ordnance, the Air 

Service, Military Intelligence, the Tank Corps, Motor Transport and 

the Medical Department, and if he has frequently subordinated the 

important to the interesting and given greater detail to the unusual 
and unknown than to the essential, the result of his method condones it. 

By selecting those phases of war activity and invention heretofore 
least discussed, and by illumining them with vivid and humorous inci 
dent, he has succeeded in producing an authentic record which reads 
like the wildest of fiction and which will familiarize the public with 
certain surprising facts in connection with the so-called “slacker jobs.” 

Beginning with the destruction of time-honored theories concerning 
the methods of the Signal Corps, “The Ears of the Army,” Major 
tele 


Powell describes the organization of this branch from the great 
phone and telegraph companies and its hundreds of methods of commu 
nication, from the use of wires capable of transmitting a dozen tel 
ephonic and two or three telegraphic messages simultaneously, to 
employing the famous homer pigeons, which can fly 300 miles a day 
at the rate of a mile a minute. Startling descriptions of the incredible 
scientific developments of this service during the war are given. 

The impression that Engineers are chiefly occupied with building 
bridges is shattered beyond repair. A few of their other pastimes 
appear to be railroad transportation, with the supply of locomotives 
trains and other appurtenances, road-building, lumbering and quarry 
ing, water-supply, sound and flash ranging of guns, operation of 
searchlights, the construction of buildings, the digging of dug-outs 
camouflage in all its fantastic and picturesque aspects, and the under 
ground operations of. mining and wire laying, with graphic descrip 
tions of the grotesque subterranean battles frequently carried on many 
feet beneath the surface. 

The chapter on the organization, growth and performance of the 
Gas Corps, chiefly consisting of a brief history of that incredibk 
undertaking, Edgewood Arsenal, and the gas-mask industry, is cal 
culated to inspire every American with a glow of national pride 

The story of the Q. M. C. discusses the most spectacular of its “pur 
chases running from coal to needles, from lemon drops (of which, wi 
are informed, the doughboys devoured a hundred tons a month) to 
rolling kitchens, from sheet music to beef and mutton on the hoof.” 

Some idea of the staggering performances of Ordnance and Air 
Service are told with gratifyingly few ciphers, and if the popular 
beliefs of the superb and spectacular achievements of the tanks and 
the thrilling'y mysterious adventures of the Military Intelligence officials 
are somewhat diminished, the revelation of the astounding manufactur 
ing facts of the former, and the glimpse into the extended field of the 
latter make up for the disappointment 

Published by Charles Scribner's Sons 


YOUR BOY AND THE OTHER IN MILITARY TRAINING That 
an effort toward economy in the frustration of the universal training 
bill at this time would be the greatest of all possible mistakes is 

emphatically and eloquently brought forth by Col. P. S. Bond and Col 

C. F. Martin in their volume, “Your Boy and the Other in Universal 

Training.” In a concise and very readable manner the advantage of 

such training from the viewpoints of health, education, patriotism, pre 

paredness and general better citizenship, with their inestimable value 
to both the nation and the individual, are here set forth convincingly 

It is the belief of the authors that the country's salvation, “the honor 

and safety of the nation,” the chances for a higher and better civili 

zation and for a manhood, not only of this generation but of futur: 
ones, such as has never been dreamed of, lies in this solution. 

A detailed investigation of estimated costs reveals the fact that many 
times the cost of universal training are now being lost annually in the 
expenditures on preventable disease, poor and negligent work, upkeep 
of hospitals, asylums and prisons, the need for which would be tre 
mendously decreased with the results of universal training. 

Published by the Military Engineer, Washington, D. C. 


MAJOR FARROW’S WAR BOOK.—In “American Guns in the Wa 
With Germany,’ Maj. Edward 8. Farrow has given an authent 
account of the Ordnance Department's problems and its mcthod ot 

working them out. A record of the manufacture of pistols and re 

volvers, rifles, machine guns, heavy guns, trench warfare materie 
mobile field artillery, motorized and railway artillery, ammunition of 
all types and fire-control instruments is given in a straight, unbiased 
manner, with no attempt at propaganda or at technical description. 

The volume consists of a simple narration of the work of the Depait 
mont during the war together with an introductory history of its 
development from the inception of the War Department. 

Published by E. P. Dutton & Co 


THE GREAT ADVENTURE OF PANAMA In “The Great Advcnture 
of Panama. Col. Philippe Buneau-Varilla has given a startling 
glimpse into several phases of German intrigue during the last 

three centuries and particularly the past two decades in its connection 

with projects not hitherto widely known 

Beginning with a review of Germany's methods in her seven acquisi 
tive wars prior to 1872, he plunges into an amazing and intimate his 
tory of the Panama Canal project in its role as Germany's instrument 
for alienating American sympathies from the French, ‘Had the war 
broken out at the end of the nineteenth century,” writes Bunau 
Varila, “‘there is little doubt that the Boche hypocritical predication 
for sincere neutrality would have succeeded,” but “the propaganda 
against France has struck a gigantic obstacle—PANAMA. 

Not only were German agents active throughout France to destroy 
all confidence of the nation in herself. by insidious treachery and open 
trickery, but they were doubly active in America demonstrating that 
the French were a contemptible and decadent nation. 

Another phase of the Canal’s effect upon the outcome of the Great 
War is broad'y discussed, having to do with Germany's apparent inno 
ccnt monopoly of the dye industry for the past decades, with her policy 
of squeezing out all interlopers in this line “Whenever a non-German 
dye appeared either in France, Great Britain or America, immediately 
it was stifled under an avalanche of German goods. If, however, the 
competitor resisted the business pressure, he was soon put out of com 


} 


mission by purely Boche trickery,’ taking the form of “suitable addi 


tions of nocuous substances made by criminal hands in the mills of 
the users of non-German dyes.” 

The blindness of the rest of the world to the cloven hoof of this 
industry is incredible Not until late in 1914 was the favt indelibly 
mpressed that “the dye industry and the high explosive industry are 
so intimately connected as to be virtually one. Who makes dycs to-day 
in to-morrow make explosives—with the same plant, with the same 
men, with the same materials, provided he disposes also of oxidized 
nitrogen.” The result to the Allics was the immediate lack of explo 
sives a few weeks after the declaration of war. “If the artfully engi 
neered explosive famine in France, Great Britain, America and Russia 
did not suffice to ensure Germany's triumph even after her defeat at 
the Marne, humanity owes it entirely to the United Statcs,” writes the 
Colonel, and, he goes on to point out, indirectly to the Panama Canal, 
hich not only put the United States in a frame of mind to furnish 


France with powder for firing 250,000,000 shots, but provided a means 


for the nitrates of Chile to reach the battle front 


Of especial interest to Ordnance men is the chapter dealing with 


the history of the >,’ with its fascinating tale of the strategem prac 





ticed on the Germans, which led them to believe the work in hand to 
be the construction of a new recoil for the “77.” 

The volume as a whole is well worth reading, as an excellent'y 
written document of German methods and a Frenchman's viewpoint of 
America’s part in the war 

Published by Doubleday, Page & Company 


THE LIFE AND WORK OF SIR HIRAM MAXIM The name of 
Maxim has in recent years become so closcly linked with Ordnance 
materiel, in its conne tion with the Maxim gun, the Maxim silencer 
Vickers & Maxim, Ltd., Maxim & Son, and the various powders and 
exp'osives and fuzes which take the name from their inventor that the 
public mind is apt to fall into the habit of thinking of Sir Hiram Maxim 
as a military inventor more or less to the exclusion of other ficlds 
“The Life and Work 
of Sir Hiram Maxim," written by his late secretary, P. F. Mottelay, a 
} 


That this is a serious error is brought forth in 
volume briefly outlining the inventor's life and giving descriptions of 
work in considerable detail, much of which was dictated by himself 


\ list of his inventions serves as a eulogy to the monumental! indu 
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of one of the most variously gifted inventive geniuses who ever lived, 
whose unflagging energy found nothing unworthy of his interest and 
efforts. He was accustomed to refer to himself as a “chronic inventor,”’ 
and the following list of some of his inventions confirms the appro- 
priateness of this description. Among the seemingly unlimited devices 
were gas generators, steam generators, carburetors, steam traps, meters, 
pumps, chandeliers, heaters, storage batteries, engines, governors, regu 
lators, dynamos, riveting machines, wheels for railways and tramways, 
pneumatic tires, coffee substitutes, shafts for bombs 
for flying machines; processes for extracting gold from refractory ores, 
for the determination of wind velocity, for vacuum cleaning, and for the 
production of illusionary effects; apparatus for prevcnting the rolling of 
ships and for increasing the speed of ships; and such extraordinary 
and diverse objects as an inhaler for the cure of bronchitis and similar 
ailments, a method of extinguishing fires in theatres, new advertising 
methods and various types of flying machines. 


screw propellers, 


Accounts are also given of his various business connections, and of 
his dealings with most of the prominent men of the day, both in America 
and other countries. 

Published by John Lane Company. 
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Comparative Shock Values of Steel 
After Varied Heat Ilreatments 


By F. &. 


Investigation recently made at the Watertown Arsenal 
Testing Laboratory indicates that the special treatment em 
ployed has materially increased the shock values both in 
the tangential and longitudinal directions of the gun forg 
ing under observation. 

It can not be said that the increase in shock resisting 
properties, due to the special heat treatment, are at the 
expense of any other property of this forging; the elastic 
limit and the ultimate strength being but slightly affected, 
whereas the elongation and contraction of area are in 
creased, the latter to quite a considerable extent. 

While the results reported gave a favorable impression of 
treatment employed, they must not be 


the special heat 


accepted as conclusive, but should be the basis for further 


consideration and experiment. 


Description. 


To carry out the investigation, the test metal was cut 
from the ends of a 75-mm. accompanying gun tube, Model 
of 1920, Type B, which had been previously heat treated 
and tested and accepted in all its physieal requirements. 
The steel used in this forging was fabricated from a 14-inch 


octagonal ingot, top-poured and melted in the open-hearth 


TABLE No. 1. 


Pounds per square inch. 
Heat treatment. 
Elastic limit. Ultimate ° 
| 

Standard 108,100 127,900 
103,800 130,200 
103.406 128.800 
Average 103,433 128,970 
Special 99,500 125,000 
97,300 125,000 
98,800 125,000 
98,600 125,000 
94,500 125,000 
100,000 127,700 
Average 98,117 125,450 


Elongated in 


langenberg and J. F. Fetterley 


furnace, heat No. 1-341-4, and by analysis showed the fol 
lowing chemical contents: 
C. Mn. P. Ss. Si. Ni. (Cr. 
37 §©.46 .045 .022 
Vethod.—The forging the Watertown Ar 
senal standard heat treatment for the type and analysis 
of forging considered, which is as follows: 
Heated to 1,000° C. for 6 hours, air-chilled in still air to 
Reheated to 800° C. for 6 hours, and cooled 


.126 2.97 1.08 


underwent 


a black heat. 
in the furnace. 
Machining. 

Tube was rough machined both in the bore and outside. 
After rough machining the tube was heat treated as fol- 
lows: 

Heated to 825° C. for 
minutes, reheated to 615° C. 

After heat treatment, longitudinal tensile test bars were 
cut from the tube and pulled in the tensile testing machine; 
in addition, longitudinal and transverse charpy test bars 
the tube and tested. The remaining see 
tions of the tube were then treated with the additional 
special heat treatment, consisting in heating to 605° C. for 
one hour, and quenching in water. Tensile and charpy 
hars were then prepared similarly to the procedure after 
Results are given in Tables Nos. 1] 


3 hours, quenched in oil for 6 
for 3 hours, cooled in furnace. 


were cut from 


the first treatment. 


and 2. 


sults of tests. 


Per cent Charpy tests. 


Foot-pounds absorbed 


Cont, area 


TasBLE No. 2.—Summary of average results. 


Pounds per square inch 


Heat treatment 
Elongated 


| Flastic Timit Ultimate . ® inches _ 
Standard ies 103,433 128,970 22 
veciall 98,117 125,450 22 


Per cent 


hes 
Transverse. Longitudinal. 
22.5 57.2 1.5 1.93 
20.5 54.6 1.5 3.64 
23.0 54.6 1.5 1.93 
1.5 8.64 
1.5 1.50 
1.5 1.50 
22 55.5 1.5 2.36 
22.5 64.7 12.35 26.90 
22. 64.7 12.07 29.80 
21.5 64.7 11.65 24.85 
22 64.7 12.35 26.85 
22 64.7 15.29 31.60 
21 64.7 
22 64.7 12.74 28.00 
Charpy tests 
Longitudinal 
Foot-pounds absorhed anc Ratio, 
transverse 
u 
lransverse Longitudinal 
55.5 5 2.36 1.93 1 to 
64.7 12.74 28.00 20.37 10.5 


my) 
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Some experiments have been made to determine the effect 
of the quench from the draw heat on the shock properties of 
nickel steel forgings, i. e., those containing, say, 3 per cent 
nickel and .35 to 40 carbon, the results to date indicate 


The results as obtained in the Watertown Arsenal labora- 
tory are borne out by reports of increased difficulty in . 36 
machining the forgings so treated, the metal being a great 
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Chemical Analysis. 


that there is a marked increase in the shock resistance. id Mn. PP. S. Si. Ni. 


2 .04 .024 .215 3.48 


tests. 


Heat treatment. Physical properties. | Charpy 
| 
| 


Degrees Centigrad Pounds per square inch, Per cent. 
g I 1 


Nickel Steel Forgings. deal more tenacious than in a forging of the same analysis 
but cooled in the furnace after the draw operation. 
an example the results given below are indicative of what 
we may expect in forgings so treated. 


As 


Foot-pounds 


PRACTICAL - LOYAL 


. ‘ Elongated absorbed 
Drawn Cooled Elongated Ultimate. in 2 Cont. in | 
on ee to ‘2 limit. inches. area 
x aw | | 
Standard__-__- 825 | Water. 650 Furnace. 74,700 99,100 26.0 62.3 6.00 
84,050 109,050 22.5 59.8 3.55 
| 3.25 
| 

a 
Average | ~—_ 79,375 104,075 24.25 61.00 4.26 
Special. ..... 825 Water. 650 Water. 72,000 98,900 25.00 62.3 21.05 
80,900 108,750 23.00 64.7 22.16 
19.28 
18.74 
Average —--- “ 76,000 103,825 24 63.5 20.31 


The measure of the success of any 


organization is the loyalty of its 
membership to the aims of the 
association. So, as we are pledged 


to public service in effecting indus- 





trial preparedness for war as our 
strongest guarantee of peace, one of 
the best outlets for the peace-pa- 
triotism of each individual member 
is the enlarging of the membership 
of the association. ARMY ORD- 
NANCE will succeed best in 
preaching practical preparedness 
only as the active journal of an ac- 
tive association of ever-increasing 
influence. Therefore, every active 
member will, it is hoped, help his 
copy of the Journal to work for the 
association by lending it to his ac- 
quaintances who are eligible for 
membership. 


A clip-coupon application card for 
use of prospective members is 
printed herewith. 














































